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Why Dangerous Thoughts:

MY MARXIST FRIENDS—the sentiment of friendship is, I fear,
unilateral—perpetually assure me that I have to choose
between Fascism and Communista. They say there is no halfway
house. If they are right I shall probably be tortured to death in
a concentration camp, unless I apply my biological knowledge
to the task of devising ways of terminating a hopcless existence
with less personal inconvenience and discomfort. When it comes
to that, it will not matter to me whether the successful Dictator
is Sir Oswald Mosley or Mr. Victor Gollancz.

In the meantime my dilemma does not scem to me to be
different from that of anyone else who at any other time in his-
tory has been more anxious to be right than to stay Left. Maybe
the friends of Servetus pointed out to him that he had to choose
between the Holy Inquisition and Calvin. If Karl Marx had been
persuaded to make a straight choice between Disraeli and Glad-
stone there would have been no Marxists. I am open to rational
persuasion that Marxists may be right. Whether they will succced
in getting other people to think so, has nothing to do with the
issue. My Nonconformist forebears went to their graves outside
the parish in the comfortable assurance “beloved, we arc of God
and the whole world lieth in wickedness.” Perhaps because I have
their genes or perhaps because the human family is a mechanism
for transmitting its own social environment, I am willing to take
a sporting chance that I may be right in the long run, even if no
orthodox church endorses my views.

In so far as I have not yet succeeded in equipping myself with
a church which does endorse them, the views expressed in these
pages may appropriately be called Dangerous Thoughts. Besidcs,
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there are only two topics about which it is still dangerous to be
flippant in Britain—football in England, and in Scotland the
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time to time at dates indicated in the footnotes. They were sent
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indebted. Amony the stacks of polite learning in the library of
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I

The Creed of a Scientific Humanist'

F 1 HAD been asked to give a label to my creed, when I was
Istarting in my profession as a scientific worker, I should have
called it Socialism. That was twenty-five years ago. To-day I
prefer to call it scientific humanism. Scientific humanism is the
creed I profess and the profession I try to practisc. This docs not
mcan that the socialist creed of my adolescence was contrary to
the scientific outlook, or that I have renounced it. I still belicve
that no system in which credit and industry are privately owned
can take the fullest advantage of new scientific knowledge for
the satisfaction of common nceds.

What it does mean is that when I was younger my political
left hand did not bother about what my professional right hand
was doing. I did not yet realize how the pursuit of science is
bound up with the responsibilities of citizenship in a socicty which
has been transformed by scientific knowledge. When I began to
do so, I saw that Socialism can mean two different ways of using
scientific discoveries.

In pre-war days few except Socialists clearly recognized that
cyclical depression is an inherent characteristic of competitive
industry conducted for private gain. During the period which
clapsed between the end of the Great War and the beginning
of the great depression most of the older generation of political
leaders still believed that capitalism has a self-regulating capacity
for promoting progress in knowledge and general well-being,
except inso far as it is embarrassed by warsand strikes. Meanwhile,
a new generation had grown accustomed to State control over
war industries and large relief schemes for a permanent army of

! From I Believe (London: George Allen & Unwin; New York: Simon
Schuster).
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unemployed. In these circumstances all that the Socialists had
preached scemed to be vindicated by cvents. The last gencration
which believed in laisser-faire was passing away, and the success
of Socialism scemed to be assured.

In Germany and Britain nothing of the sort happened. From
the moment when all hope of return to pre-war conditions was
officially abandoned by Conservative politicians the official
Socialist partics entered an cclipse which has lasted ever since.
How it so happened is a question which admits of many answers.
Onc is that the only things about which all Socialists could agree
were now generally accepted. To all but themselves the new
situation exposed differences which cut across the sectarian strate-
gics of Social Democrat and Communist or of Stalinist and
Trotskyist. While laisser-faire was in the ascendant Socialism
meant having some plan in contradistinction to having none. The
collapse of Liberalism mcant that Socialism could no longer
survive by asserting the need for planning in the abstract. What
Socialists had long forgotten was now clear to their com-
petitors. From its inception there had been two sorts of Socialism,
cach with a plan of its own.

Onc Socialism starts where orthodox free trade lcaves off. It
cmbraces or assumes the Liberal doctrine that prosperity is meas-
ured by the number and variety of saleable commodities which
the consumeris “free” to purchase. Itschief quarrel with Liberalism
is that mequalines of spending power and recurrent unemploy-
ment restrict the choice of a large section of the population. To
remedy this it proposes to redistribute spending power more
cquitably by tixing prices, by restricting income to services (past,
present, or future) and by statutory limitation of working hours
adjusted under public ownership. In short it does not criticize
the way m which capitalist society uses scientific knowledge. It
1s primarily a protest against how it distributes its products, and
the change at which it aims is primarily a change in the adminis-
trative machinery of industry. Its success does not entail any radical
change in the creative policy of industry. Under a Socialist regime
conceived in such terms industry will continue to produce much
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the same things as before. As a corollary, the intellectual leader-
ship of Socialism will be recruited from lawyers and journalists.
The realization of Socialism so defined therefore demands no far-
reaching educational reforms.

The other Socialism, that of Robert Owen, of Charles Kingsley,
of Edward Carpenter, and of William Morris, began as a protest
against the dreary squalor which v. as cffacing the common wealth
of the countryside during the earlier stages of stcam-power pro-
duction. It denounced the worldly wisdom which chose an ¢ver-
increasing multiplicity of gewgaws and passive distractions as the
goal of co-operative endeavour. Inopposition to the Liberal doctrine
that prosperity s being able to choose the greatest variety of goods,
it asserted the need to decide whether the dark satanic mills were
making things which are good for men to choose. There was at first
no clear recognition that science could create the prospect of anew
heaven for uncongested traffic and a new carth for spacious living.

The Utopians—as they arc usually called—anticipated scientific
humanism because they saw clearly that human needs cannot be
assessed in terms of “consumers’ choice” and because they saw the
hypertrophied metropolitanism of capitalist cvolution creating
psychological strains for which redistribution of spending power
furnishes no sufficient remedy. Throughout the period which
begins with the inspired prose of Owen and ends with the un-
inspired verse of Morris, steam was still the only source of power
for factory production, electrolytic processes of chemical manu-
facturc were in their infancy, and motor transport was unknown.
Inescapably a higher level of productivity had been achieved at
the price of urban congestion, and no radical departure from the
fundamental plan of capitalism could be accomplished without
lowering the available potential of leisure and creature comforts.
So the term Utopian became a term of abuse. Socialists wise in
the wisdom of the world as it then was made it their chief business
to convince the clerk that the municipal milkman will wake him
as punctually as the boy from the shop at the end of the street,
or that a nationally owned railway service will get him to the
office as early as the company which now owns the trains.
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To-day scientific knowledge offers us the possibility of a new
plan of social living more akin to the Utopia of a William Morris
or an Edward Carpenter. Mobile power, aviation, and electrical
communications make it possible to distribute population at a
high level of productive capacity without the disabilities of cul-
tural isolation. A high potential of leisure and creature comforts
no longer demands the bechive pattern of social living. Co-
operative organization in the age of hydroelectric power, of light
metals, of artificial fertilizers, and of applied genctics offer us new
instruments of manufacture, new means of transport, and new
means of communications, both to restore the serenity of small
community lifc and to promote a lively sympathy with folk in
other lands. Broadcasting has now brought the cultural benefits
of travel to the bedside, and scientific horticulture offers us a
programme of bio-esthetic planning which may prove more
congenial to basic human needs than the spectacle of a sixpenny
store building.

The straphanging multitudes of our great cities need circuses
as well as bread. It is no longer Utopian to ask what sort of
circus human nature demands. The Third Reich has given its own
answer. The answer is Jew-baiting, war, and neopagan weddings.
The revolt against the bechive city of competitive industrialism
has already become a retreat into barbarism. The retreat will
continue unless science can foster a lively recognition of the
positive achievements of civilization by reinstating faith in a
tuture of constructive effort. It will not be arrested by old-school-
tic Socialists fresh from the exploits of the Oxford Union or by
a radical intelligentsia whose social culture is a judicious blending
of flexions and genuflexions.

Seventy years ago it was still possible to discuss whether
poverty is morally tolerable or materially inevitable. It was still
possible to discuss whether war is spiritually edifying or socially
escapable. All this is changed. Poverty in the sense in which it
was then defined, the sense in which the word is intelligible to
the social biologist, is not materially inevitable. The only obstacle
to removing it is lack of social initiative. War is not a moral
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picnic. It threatens to destroy the entire fabric of our civilization
if we do not eradicate it with as much promptitude and ruthless-
ness as we have eradicated or are eradicating smallpox, malaria,
and yellow fever.

§2

Thus the civilized world of to-day vacillates between deep
disillusionments and great expectations of imminent possibilities.
Mass unemployment has destroyed confidence in progress and
prosperity through private enterprise, while abundant intimations
of available plenty dazzle us with new potentials of social achieve-
ment made possible by advancing scientific knowledge. In the
day-to-day drama of politics partisans of the progressive move-
ments are preoccupied with eleemosynary makeshifts and have
done little to showhow public enterprise can take creative initiative
from production for private gain. So it is becoming daily obvious
that education for political leadership in democratic countries was
not devised to take advantage of our new opportunities, and it
is becoming equally obvious that the machinery of democratic
government was not devised to exploit expert knowledge for
general well-being.

Advancing scientific knowledge has swept away many beliefs
which sustained popular aspirations in the formative stages of
modern democracy. The providential dispensation which en-
dorsed the same plan of governance for Church and State, the
mythology of the Beautiful Savage, and metaphysical liber-
tarianism with its hypertrophied insistence on diversity of per-
sonal preference do not belong to the century in which we are
living. In their place modern science now offers us a New Social
Contract. The social contract of scientific humanism is the recog-
nition that the sufficient basis for rational co-operation between
citizens is scientific investigation of the common needs of man-
kind, a scientific inventory of resources available for satisfying
them, and a realistic survey of how modern social institutions
contribute to or militate against the use of such resources for the
satisfaction of fundamental human needs.

B
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Power to shape the future course of events so as to extend
benefits of advancing scientific knowledge for the satisfaction of
common human needs must be guided by an understanding of
the impact of scicnce on human society. So the New Social
Contract demands a new orientation of educational values and
new qualifications for civic responsibilitics. While others call for
change in the methods of education and rightly demand removal
of restrictions to educational opportunitices, scientific humanism
also asserts the nced for a far-reaching reformation in the content
of education to endow the pursuit of knowledge with a new
sense of social relevance. The scientific humanist believes that
an cducational reformation so conceived is an indispensable pre-
requisite to genuine social advance.

Hercin lics an essential difference between the standpoint of
scientific humanism and current views of political partisans who
aspire to a progressive outlook. People who call themsclves
progressives generally adopt one of two attitudes to education.
In so far as Liberals and moderate Socialists deign to trouble them-
selves about educational issues their concern is to utilize a more
ample reservoir of talent in the service of the community.
Socialists of the extreme Left are chiefly concerned with propa-
gating a creed which is partly based on the teaching of the
Prussian mystic Hegel and partly on a shrewd analysis of the
impact of carly nincteenth-century technology on mid-nineteenth-
century social institutions. In practice such differences are trivial,
because so many people now believe that a war against the
dictator countries is inevitable. Education is therefore an effemi-
nate topic.

For several reasons I cannot share this conviction. There are
three possibilities ahcad of us. The first a scrics of world wars,
resulting in the complete destruction of civilization as depicted
m Cicely Hamilton’s novel, Lest Ye Die. The second is that
world war will come, but stop before civilization is completely
destroyed. The third is that hell will not be let loose, because
the warlike temper of the dictator countries will exhaust itself
or because an cffective policy of constructive pacification will
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mature in the so-called democratic countries. If the first, or most
likely, happens no social effort is worth while. So the rational
alternative to suicide for parents is to take a chance on the second
or third.

Either way it is important to base social action on correct views
about how new scientific knowledge affects the potential of social
change. I believe that this must torce us to conclusions which
are not palatable to die-hard progressives of the nineteenth cen-
tury. I believe also that the eclipse of the progressive outlook is
specially due to wrong views about the impact of new scientific
knowledge on contemporary social change. To illustrate this I
shall cite two examples. One is the fact that many progressives
believed in the immediate collapse of Hitler’s power, when he
announced the policy of autarchy. The other is that most
Socialists believe that the relative increase of the employed section
of the community is necessarily propitious to their aims.

The belief that increasing scientific knowledge makes for closer
economic interdependence, and, what was often stated as a corol-
lary to this, the belief that this interdependence provides a
guarantee of world peace, were dogmas almost universally held
by progressive thinkers in the nineteenth century. This was not
unnatural in the first flush of surprise which followed the intro-
duction of steam navigation, trans-continental railways, and
occanic telegraphy. Our own perspective should be different. We
need only recall that Chile saltpetre can now be made anywhere,
that hospitals are using radioactive sodium prepared from ordinary
salt instead of having to import the rare radioactive minerals, that
the Channel Islands are no longer regarded as a sufficient guarantee
of the genetic credentials of cattle, that we may soon be making
most of our machinery of aluminium from the clay of our soils
and magnesium from sea salt, that we are already beginning to
feed our pigs on the disintegration products of wood pulp, to
grow several crops of tomatoes a year by tank gardening, and
to produce sugar by the agency of bacteria from vegetable waste
matter.

Without committing ourselves to any dogmatic assertions
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about how far this will go on, what we can at least say is this.
The effect of scientific discovery during the past two centuries
has been mainly to increase the potential of local self-sufficiency
consistent with the satisfaction of fundamental human needs. One
result is that we can now entertain the possibility of a less cen-
tralized, and therefore less bureaucratic and less congested, type
of world organization as a goal for rationally guided cffort. The
warmongers of Central Europe and elsewhere know too well
that free trade is no longer part of the ideological temper of the
age in which we live, and that the appeal for national self-
sufficiency canalizes discontent with the dreary futilitics of plan-
less mechanization in congcstcd modern communities. It is there-
fore a tragic fact that those who have the will to peace too often
resist propaganda for promoting a greater measure of local self-
sutficiency with arguments which antedate the synthetic manu-
facture of nitrate fertilizers.

Of itself the appeal for local self-sufficiency is neither good nor
bad. In Fascist States social policy is dominated by the death wish,
and self-sufficiency is advocated as a means of warmaking without
regard for the social welfare of the citizen. Where social policy
becomes alert to the new powers and inventions available for
human well-being, the satisfaction of basic human needs will take
precedence over the multiplication of uscless commodities to
distract ncurotic urban populations, and the merits of more or
less industrial specialization will be examined with proper regard
to the distribution of population in congenial and healthy sur-
roundings. Because the doctrine of free trade was sustained by
the moral conviction that the greatest good of the greatest
number is the same as the greatest numberof goodsavailable to the
greatest number of people, its apostles accepted the urban squalor
of a coal economy as the inevitable price for their own defini-
tion of prosperity. For privacy and screnity of life, the satisfac-
tions of parenthood and the graces of human fellowship in
modest communities they offered mankind the compensation
of the department store and labour-saving flats in flowerless
strects. Fascism is the reaction of outraged human nature
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endowed with enough intelligence to be exasperated, and too
demoralized to explore an alternative constructive use for the
new powers at hand. :

One feature of the impact of new technical resources during
the first phase of steam-power production was a steady reduction
in the demand for skilled handicraftsmen. This encouraged
Socialists to believe that society was splitting up into a small
parasitic class of owners and an ever-growing, increasingly mili-
tant class of employees with common political aspirations. A
skyscraper of social tactic was built on this foundation of a priori
psychology which was in essence legalistic like the political
theories of the orthodox parties. The implicit assumption is that
the physical character of a man’s work, the surronndings in which
it is carried out, monotony, initiative, solitude, propinquity to
home environment, accessibility to outdoor exercise are all neg-
ligible in their effect upon his political affiliations in comparison
with the legal contract regulating his employment. This is bad
human biology. The reaction of a human being to the contents
of books or to the sound of the human voice is affected by his
work in many ways. It depends among other things upon whether
he is physically weary or merely bored, upon whether he does
work that is fatiguing or work that is monotonous. Consequently
we should not expect that a miner will necessarily react to the
same type of political propaganda in the same way as the clerk
in a department store.

Even before the introduction of electricity as a source of power,
the conduct of a mechanized and more highly urbanized society
had initiated changes which counteracted the cultural process of
levelling down. Universal schooling, a popular Press, free lib-
raries succeeded one another in countries with a democratic con-
stitution. With the coming of electricity as a source of power
industry came under the impact of new problems of costing and
new technical advantages of mobility. Where it has been intro-
duced into the factory, it has created a new demand for a new
type of skill and special training, while dispensing with a large
volume of unskilled and casual labour which can be done by
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machinery. To see the impact of the new technical forces most
clearly we need to examine the statistics of a country which is
in a more advanced state of technical development than Britain.
In his recent book, Insurgent America, Alfred Bingham’s analysis
of the growth of social classes during recent years shows that the
new type of skilled administrative employee has steadily increased
in proportion to labourers performing heavy unskilled work in
the United States.

Thus modern technology has brought into being a social group
with social aspirations and a social status of its own. Its social
aspirations for further opportunity of employment can be realized
only by the further extension of technical improvements which
have encouraged its growth. For the time being at least, it is still
growing and at present, politically inarticulate. It may therefore
play a decisive role in the success of any social movement which
can claim its allegiance. In a period of social crisis its importance
should not be judged by its numerical strength, because its per-
sonnel commands resources against which mere man power is
helpless and barricades are literary illusions. If it can be enlisted
in a task which will offer far greater opportunities of creative
service than it now enjoys, the transition from a discredited and
demoralized competitive, to a rationally planned industrial,
system is assured. If it is driven by hysterical fear to support any
dictator movement which offers the prospect of a breathing space,
it may become the instrument for destroying democracy and
freedom of discourse.

§3

Freedom of discourse is a necessary pre-condition of Socialism
en rapport with scientific humanism. Parliamentary democracy
as it now cxists is not. Whatever happens democracy in its present
form will not survive. It is dying of its own inherent dilatoriness
in a world which demands decisive courses and prompt decisions.
The social economy of which it was an instrument is in process
of rapid dissolution; and must inescapably make way for an
economy of abundance or for a more rigid caste system within
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the framework of a semi~collectivist organization for the prose-
cution of wars which will eventually destroy civilization. The
immediate problems of Socialism conceived in terms of the abun-
dance which science has made available are therefore twofold.
We must take immediate steps to lay the foundations of world
government by federating nations whose will to peace and pros-
perity is greater than their aspirations to national sovereignty
or empire. We must also develop new organs of local government
to enlist expert knowledge for the satisfaction of common human
necds.

With its lop-sided insistence on individual preference and its
obscssional Joyalty to the ideology of the city states of Mediter-
rancan civilization liberal democracy is not equipped to dis-
charge this function. Enlisting expert knowledge for the service
of our common humanity presupposes more extensive initiative
for a civil service with knowledge of the new potential of human
welfare, vigilant supervision by representatives with an educational
equipment which few if any contemporary politicians possess,
a greater measurc of ad hoc selection to clarify the decisions which
the electorate is called on to make, and the acceptance of the
new social contract which scientific humanism demands. Such
acceptance is compatible with party freedom for discussion
beyond a certain level. It is not compatible with the existence
of any party organization which frankly stands for the preser-
vation of class privilege without regard to general social well-
being.

The defence of parliamentary democracy in its present form?
is the negation of Socialism and a tactic which invites certain
defeat. The enthusiasm with which Communists of the Front
Populaire have lately espoused its cause while they still decline
to repudiate a creed of insurrectionary violence is therefore a
sinister feature of the collapsing morale of the civilization in which
we live. Partisans of privilege needs must lie. Their common
humanity would paralyse their will to obstruct social progress
if they relinquished the luxury of mendacity. Men and women

1 This is not intended to apply to Scandinavian countries (sec p. 208).
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who wish to play their part in progress to a Socialist order
of society have no need to lie. Truth is their most powerful
weapon, and the habit of telling the truth is an essential of a
Socialist morality consonant with the social contract of scientific
humanism.

Of the new social order which may emerge if truth prevails
no onc has written with more eloquent lucidity than my friend
J. D. Bernal, himself a Marxist. With these words he brings to
an end his invaluable book The Social Function of Science:

Already we have in the practice of science the prototype for
all human common action. The task which the scientists have
undertaken—the understanding and control of nature and of man
himself—is merely the conscious expression of the task of human
socicty. The methods by which this task is attempted, however
imperfectly they are realized, are the methods by which humanicy
is most likely to sccure its own future. In its endeavour, science
is communism. In science men have learned consciously to sub-
ordinate themsclves to a common purpose without losing the
individuality of their achievements. Each onc knows that his
work depends on that of his predecessors and colleagucs, and that
1t can only reach its fruition through the work of his successors.
In science men collaborate not because they are forced to by
superior authority or because they blindly follow some chosen
leader, but because they realize that only in this willing collabora-
tion can cach man find his goal. Not orders, but advice, determines
action. Each man knows that only by advice, honestly and dis-
interestedly given, can his work succeed, because such advice
expresses as near as may be the inexorable logic of the material
world, stubborn fact. Facts cannot be forced to our desires, and
freedom comes by admitting this necessity and not by pretending
to ignore it. These are things that have been learned painfully
and incompletely in the pursuit of science. Only in the wider
tasks of humanity will their full use be found.
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John Wilkins

Parliamentarisin and Pioneer of
Scientific Humanism

FOR TWO CENTURIES the name of Isaac Newton has been the
focus of a mythology sustained by comparative ignorance of
his contemporarics whose contributions are lavishly attributed to
him in text-books still in usc. Newton himself was never lavish
in his acknowledgments. So his debt to Hooke, to Huyghens,
and to Flamsteed, has reccived scanty recognition till recent years.
Among the same circle of men who significantly contributed to
the Newtonian world-view, few, if any, arc less known than
John Wilkins. That his name may be placed side by side with
those of Petty, Boyle, Hooke, Brouncker, Halley, or Newton
as onc of the founders of the great tradition of English empiricism
would be sufficient praise. He hasalso a claim on posterity which is
unique of its kind and times. Wilkins was probably the first man
to conceive and to devise an artificial international language. If he
wasnot actually the first, it mayat lcast be said that noone has since
attempted a similar project with an equally spacious end in view.1

Wilkins was onc of the more senior among the founders and
original fcllows of the Royal Society. He was born in 1614, and
graduated at Oxford in 1631, where he became a tutor. Subse-
quently he went to London, where he acted as private chaplain
to several notabilitics. In 1638 he published anonymously The
Discovery of a World in the Moone, to which a Discourse on the
Possibility of a Passage thither was added as an appendix in an
edition issued two years later. From 1645 onwards he was asso-

1 The Ars Signorum of George Dalgarno, an Aberdonian domiciled in Oxford,
appeared in 1661 seven years before Wilkins’s Essay.
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ciated with Boyle, Petty, and others in the weckly gatherings of
the Invisible College, parent body of the Royal Socicty. Three
years later appearcd his best-known book, Mathematical Magick,
or The Wonders that may be performed by Mechanical Geometry.

Wilkins was the sccond husband of Cromwell’s sister Robina.
As an active partisan of Parliament during the Civil War, he
took the Covenant. During his period of office as Warden of
Wadham from 1648 onwards, the alumni of the College included
Christovher Wren and Thomas Sprat, later Lord Bishop of
Rochester and  first historian of the Society. He became Master
of Trinity College, Cambridge, in 1659, and as one of the leading
Left Intellectuals of the time, was deposed at the Restoration. In
that capacity he was closely acquainted with Newton’s teachers,
though he did not come into direct contact with Newton, who
entered the College in 1661, At a meeting held in Gresham
College to discuss a College for “The Promotion of Physico-
Mathematicall Experimentall Learning” on November 28, 1660,
Wilkins took the chair. Within a month the King approved of
the design, and joined the Society, to which he gave its Royal
Charter in July 1662. In 1668, five years before his death, he was
made Bishop of Chester, and in that office showed a cordial
tolerance towards dissenters. In the same year appeared his most
notable work, An Essay towards a Real Character and a Philosophical
Language.

The first book cited in the foregoing paragraphs was composed
a few years before the death of Galileo. Wilkins was responsible
for popularizing Galilco’s views in Great Britain by making them
the subject of a scientific fantasy two and a half centuries before
Mr. Wells wrote The First Men in the Moon. It is noteworthy for
several reasons. One is that Wilkins anticipates the rocketcers and
the inter-planctary travel society of the present gencration by
discussing at some length the case with which a body would
travel through space if propelled with enough initial force to
carry it beyond the region of the carth’s gravitational field. This
leads him to a statement of universal gravitation in the following
words:
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But now the true nature of gravitic is this. Tis such a respective
mutuall desire of union, whereby condensed bodies, when they
come within the sphere of their owne vigor doe naturally apply
themsclves one to another by attraction or coition. . . . It will
follow, that if 2 man were above the sphere of this magneticall
vertue which procceds from the carth, hee might there stand as
firmely as in the open air, . he can now upon the gronnd: and
not only so, but he may also move with far greater swiftness than
any living creaturcs here below because then he is without all
gravity, being not attracted in any way. . . . Tis commonly
granted that if there were a hole quite through the centre of the
earth, though any heavy body . . . were let fall into it, yet when
it came to the centre, it would there rest immovable in the air.

In this passage we have an early statement of the problem
which Newton explored in his first attempt to test the inverse
square law. There is also a broad hint of the hollow earth problem
for which Newton first gave the correct and paradoxical solution
which enabled Priestley and Cavendish to establish the law of
electrical attraction. In his various essays towards the populariza-
tion of the Galilean view among his fellow-countrymen, Wilkins
was the protagonist of the Broad Church doctrine behind which
the materialism of Boyle and Hooke took shelter. The following,
taken from The Earth may be a Planet, gives advance ccclesiastical
publicity to Boyle’s belicf that the Deity had wound up the
Cosmic Watch and entrusted the task of detecting its laws of
motion to the Council and Fellows of the Royal Socicty:

Divers men have fallen into great absurdities whilest they have
looked for the grounds of philosophy from the words of Scripture
and therefore it may bee dangerous on this point also to adhere
so closely unto the Letter of the Text. . . . These expressions
concerning the founding or establishing of Heaven or Earth were
not intended to shew the immoveableness of cither, but rather to
manifest the wisedome of Providence, who had so called these
parts of the World in their proper situations that no naturall
cause could displace them or make them decline from their
appointed course. . . . Thus have I in some measure cleered the
chiefe arguments from Scripture against this opinion. For which
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notwithstanding I have not thence cited any: because I conceive
the Holy Writ being chiefly intended to inform us of such things
as concerne our faith and obedience. Wee cannot thence take any
proper proofe for the confirmation of naturall sccrets.

§2

As Essay towards a Real Character and a Philosophical Language
was printed by order of the Council of the Royal Society on
Monday, April 13, 1668. In the Epistle Dedicatory addressed to
the President, Lord Brouncker, “together with the rest of the
Council and Fellows,” the author tells us that the work was “well
nigh finished” and in part printed, when “it happened to be burnt
in the late dreadful fire,” which destroyed all the original un-
printed, and all except two copies of the printed part. It had been
prepared at the express request, or as he says, “by several orders”
of the Socicety in conformity with their original plan of promoting
all kinds of useful knowledge, and, as Wilkins put it, “facilitating
mutual commerce amongst the several nations of the world.”
The author continues:

And 1f upon such an amendment and recommendation by the
Society the design here proposed should happen to come into
common use, It would requite the Honour you bestow upon it
with abundant Interest. The being Instrumental in any such
discovery as does tend to the Universal good of Mankind, being
sufficient not only to make the Authors of it famous, but also
the Times and Places wherein they live.

Wilkins then illustrates how the science of language may fulfil
its Baconian goal by endowing human life with new powers and
inventions. The first is to remove barriers opposed to the spread
of culture and mutual understanding between nations by the
coexistence ot multitudinous tongucs.

He that knows how to estimate that judgment inflicted on
mankind in the Curse of the Confusion with all the unhappy
consequences of it may thereby judge what great advantage and
benefit there will be in a remedy against it. Men are content to



JOHN WILKINS 29

bestow much time and pains on the Study of Languages in order
to their more easy conversing with those of other Nations. Tis
said of Mithridates, King of Pontus, that he was skilled in Two
and twenty several Tongues which were spoken with scveral
Provinces under his Dominion. Which, though it were a very
extraordinary attainment, yet how short a remedy was it against
the Curse of Confusion considering the vast multitude of
Languages that are in the World.

Besides this “most obvious advantage” he places the sccond,
or, as we should now say, the sermantic aspect of language reform.
The design would likewise contribute much

to the clearing of some of our Modern differences in Religion by
unmasking many wild errors that shelter themsclves in affected
phrases, which being Philosophically unfolded, and rendered
according to the general and natural importance of Words will
appear to be inconsistencics and contradictions. And several of
those pretended, mysterious and profound notions expressed in
great swelling words being this way examined will appear to be
either nonsense or very flat and jejunc. And though it should be
of no other use but this, yet were it in these days well worth a
man’s pains and study considering the Common mischief that is
done and the many impostures and cheats that are put upon men
under the disguise of affccted and insignificant phrases.

While confessing to slender expectations concerning the issue
of the attempt to establish either a real character or a philosophical
language for common use among the nations of the world, he
takes courage from contemplating improvements in the arts of
discourse, and cites two in particular:

Logarithms were an Invention of excellent Art and Usefulness.
And yet it was a considerable time before the Learned Men in
other parts did so farr take notice of them as to bring them into
use. The art of Shorthand is in its kind an ingenious device of
considerable usefulness much wondered at by travellers that have
seen the experience of it in England.! And yet, though it be
above Three score years since it was first Invented, tis not to this

1 This probably refers to John Whllis’s book on the Art of Stenography.
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day (for aught I can learn) brought into common practice in any
other Nation. And there is reason enough to expect the like Fate
for the design here proposed.

The Fssay itself is divided into four parts, of which the first
part deals with the natural history of discourse. In opposition to
the pedantic tradition which advertises the wares of the teacher
by extolling the merits of his subject, Wilkins is at pains to
promote a conscious need of reform by diagnosing the defects
of current and ancient languages. With one or two exceptions,
such as the anomalous position of Lithuanian in the Slavonic
group, his classification of cleven families includes the main
divisions of the Aryan tonguces, as now rccognizcd, without
separating them as a group from the Uro-altaic and Basque
(“Cantabrian”) or from the various languages of Asia, Africa
or North America also cited in the list. In short, the classification
of languages follows Scaliger, and reflects the contemporary
practice of the herbarium, antedating the new principles of
classification which invaded both chemistry and philology after
the work of Linnacus and Cuvicr.

As with biology, so with philology, the obstacle to an evolu-
tionary classification was the lack of codified knowledge. The
Miltonic picture of the Creation was not as yet a dogma which
could expose THooke’s interpretation of fossils to the charge
of impicty, and its corollary that Hebrew was the medium of
discourse of the Garden of Eden did not as yet present a stone
wall to evolutionary linguistics in Protestant countrics. Wilkins
dismisses it with good-humoured Broad Church casuistry:

From the several defects and imperfections which seem to be
m this Language, 1t may be guessed not to be the same which
was consecrated with our fitst Parents and spoken by Adam in

I)tlf(I({iS('.

Needless to say, defects of spelling receive their full share as
a prelude to a Real Character, and here we may possibly discern
the influence of contemporary social circumstances propitious
to what would otherwise seem to be an incredibly daring project
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at such a time in the world’s history. There were several reasons
why the Royal Society had good reason to concern itself
with the art of discourse. Having sct its facc against the “notional
or disputatious way,” it Jooked askance at the rhetorical exploits
of Sir Thomas Browne. Sprat expresses the prevailing sentiment,
when he declares:

In these and all other businesses that have come under their
care, there is one thing more about which the Socicty has been
most solicitous, and that is the manmner of their discourse, which,
unless they had been very watchful to keep in due temper, the
whole spirit and vigour of their design had been soon caten out
by the luxury and redundance of speech. The ill effects of this
superfluity of talking have already overwhelined most arts and
professions, in so much that when I consider the means of happy
living and the causes of their corruption, I can hardly forbear
recanting what I said before, and concluding that eloquence ought
to be banished out of all civil Societics as a thing fatal to peace
and good manners.

What is more important in this context is that the Society’s
initial policy was advisedly non-academic. Its first members were
not exclusively men of academic training. It sought close co-
operation with shipowners, large-scale farmers and industrialists,
in compiling its various “histories” of new inventions and im-
provement of all kinds. Hence it is not remarkable that we find
Wilkins referring to the use of Shorthand, which had received
some topical notoriety on account of its use in the great political
trials of the time. In his essays, Not Without Prejudice, Lord Hewart
says that shorthand reports had been taken of the King’s Speech
on the occasion of the impeachment of the five members and of
the trial of John Lilburne, the leveller.

In the age of patronage the common practice of scientific men
was either to disguise recipes of lucrative inventions in crypto-
grams' (perpetuated in the so-called formulac of crime fiction

1 In 1641 Wilkins had published an anonymous brochure on codes called the
Secret Messenger. Possibly its primary intention was to furnish a prophylactic
against the Star Chamber.
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:'md films), or to bury ‘gf:nera.l principles in Latin texts set fortl,
in the form of propositions in conformity to classical models.
To perpetuate this tradltlpn would have been to defeat the
Society’s policy of preserving social contacts which would keep
the “true and lawful goal of science” before it. That it adopted
the vernacular medium for publication was a logical consequence.
None the less, this had one great demerit. Latin was at lcast a
medium more suited to its constant transactions with the learned
socictics of France, Italy—and more especially Holland—in con-
formity, as explicitly emphasized by Sprat, with its intention of
promoting international scientific intercourse.

Other social circumstances conspired to encourage linguistic
scholarship in close association with naturalistic studics. Colonial
enterprise which followed the Great Navigations led to the
publication of miscellanics in which plants, bcasts, minerals,
languages, and customs rubbed shoulders. It was no accident that
a sixteenth-century naturalist, Conrad Gesner, was also the author
of Mithridates, a philological bestiary or linguistic herbal in which
the Lord’s Prayer is exhibited in twenty-two tongues.

Voltaire’s Panglosse reminds us that we owe syphilis, cochineal,
and chocolate to the Conquistadores. In fairness he might have
added our first knowledge of quinine and of the Amecrindian
dialects. Within a few decades of the rape of Mexico a grammar
and lexicon of Mexican appeared. A text-book and dictionary of
Peruvian was published in 1614. More important contributions
to the comparative study of language came from the East. In
1530 an Italian, Thescus Ambrodgio, published a treatise on ten
Oricntal languages, including Syriac, Chaldacan, and Armenian.
Soon after Coptic and Ethiopian were made available to European
scholars. In 1603 a lexicon of Malay was compiled, and during
the next half century Portugucse missionaries in Goa and else-
where prepared grammars and Iexicons of vernaculars used in
Southern India. A book on the language of the Congo was
published in 1659. Meanwhile Chinese, of which the first Euro-
pean dictionary was published by a German in 1667, had become
known to Europe through the work of Jesuit missionaries.
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That educated men of Peking and Canton could read the same
script without being able to utter mutually intelligible sounds
was a dramatic novelty at the time when Wilkins wrote his
essay.!

The final chapter of the first Part is a fitting end to the study
of the defects of languages as ¢ ¢y exist and are known to have
existed. Since no languages have been devised “according to the
rules of Art,” it is the proper concern of humane science to set
forth the characteristics of efficient communicaticn among man-
kind as a world-wide specics, and grammar, which is now
“adapted to what was already in being,” should be “rather the
Rule of making it so.” The final task must be to examine naturc
external and human, that the sounds of disccurse and their visible
signs may be chosen in conformity therewith. In this way, by
“a just Enumeration and description of such things or notions
as are to have marks or names assigned to them,” the theory
or rational grammar will also be “suited to the nature of things.”
The remainder of the task will be ““so to contrive the enumeration
of things and notions . . . without Redundancy or Deficiency as
to the number of them, and regular as to their Place and Order.”

The execution of this task undertaken in the second Part, in
which the enumeration is set forth, extinguishes the high hopes
inspired by the brave words in the Epistle Dedicatory. A taxono-
mical technique to accommodate the state of natural knowledge
available in that time was not in being, and the cfforts of Wilkins
to provide one with the tools of an age when all pre-cxisting ideas
about man’s place in nature were in the melting-pot, is com-
parable to a child setting out to build a modern battleship with

1 My friend Dr. F. Bodmer reminds me that increased trade and travel led
to closer study of languages ncarer home. In 1571 the publication of Otfricd’s
tenth-century Evangelien harmonie made Old High German accessible. In 1589
Busbecq wrote of the relic of Gothic m the Crimea. Extracts of the Gothic bible
at Uppsala were published eight years later. A Dalmatian grammar appcared in
1604, to be followed by grammars of Turkish in 1612, Estonian in 1637, modern
Greek in 1638, Danish and Lappish in 1640, Finnish in 1649, Lithuaman in 1653,
and Anglo-Saxon in 1689. An Albanesian lexicon appeared in 1638, a Swedish
in 1640, and an Icelandic m 1683.

C
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a tooth-pick or a nail-file. Every viewpoint from which a more
or less consistent classification of nature might be attempted,
converges to a morass of confusion, in which theocentric, helio-
centric, geocentric, anthropomorphic, acsthetic, individualistic,
and social categorics overlap. The truth is that it embodies all
the essential defects which Aristotle’s System of Nature borrowed
from Plato. As such, it was a backward step in the Society’s
philosophical progress away from the “notional or disputatious
way”” of the ancients, and is factually behind the current state
of knowledge in several details.

This can be scen even in the table of forty primary categories
to which names arc to be assigned. Things known to him, and
Wilkins’s notions, may be “general, i.c. transcendental” (general I,
mixed relations 11, relations of action III), or words (discourse IV).
They may be special, i.c. creator V, or creature. Creatures may
be considered collectively (world VI) or distributively, according
to the several kinds of beings, which may be considered as sub-
stanices or accidents. Substances are inanimate (clement VII), or
species and parts. Species in turn may be vegetative and imperfect
as stone VIII, metal IX; vegetative and perfect as “herb,” con-
sidered according to leaf X, to flower XI, or to seed-vessel XII;
as shrub X111, or tree X1V, or they may be sensitive and blood-
less (XV), and sanguineous (fish XVI, bird X VI, beast XV1II).
Parts arc cither peculiar XIX, or general XX. Then follow acci-
dents (in almost every sense of the word), classified under quan-
tity, quality, action, and relation (L.e. social relations in contra-
distinction to physical ones, under I and 11, or to circles, which
are a sub-category of world V1). These bring the list up to forty.

Thus herbs, in contra-distinction to shrubs, are considered as
different things sub specie aeternitas, according as they are classified
in the ensuing hicrarchical system by different floral organs. There
are three levels in the hicrarchy: genus (as above), differences, and
species. The classification of living creatures is arbitrary, and vastly
inferior to the contemporary work of Morrison and others, and
the section on animals contains a long and irrelevant digression
on the food supply of Noah’s Ark. Perhaps the non-biological
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reader will best recognize the arbitrary character of Wilkins’s
procedure by the way in which he divides the stones and metals.
At the second level in the hierarchy, stones may be vulgar (e.g.
brick, slate, flint, and gravel); middle-prized (e.g. marble, coral,
amber); precious (e.g. pearl, opal); transparent (diamond,
amethyst, ctc.), and insoluble earthy concretions (e.g. chalk,
arsenic, and pit coal). Metals inay be natural (gold, tin, etc.),
factitious (alloys), imperfect (e.g. quicksilver and vermilion),
or recrementitions (c.g. litharge, rust, and metallic filings).

After this recital it would be tedious to follow Wilkins through
the finer grades of his classification of species, or to examine
his sub-divisions of qualitics or relations. It would also be
unnecessary to add that relations of time, space, and motion are
confused. Surprising necessities arise in the task of invention. For
instance, motions include, in the ensuing order, (i) animal motions
such as hiccough, peristalsis, or “pandiculation (rctching, stretch-
ing),” (ii) purgations (e.g. belching, vomiting, dunging), and
(ii1) recreations (charts, draughts, wrestling, dice). It goes without
saying that few of the words in the successive sub-divisions of
spiritual and ecclesiastical relations would occur in the Dictionary
of Sensible Words proposed byWilkins’s contemporary, Sir William
Petty.

The third section of the Essay, which aims at sctting forth the
principlcs of natural grammar, is not spccially notcworthy.
Wilkins uses traditional grammatical categories which have
served to describe the morphological characteristics of the more
highly synthetic representatives of the Aryan family, and he does
not come to grips with the need for a new classification of
functional categories as a basis for the ensuing task. None the
less, it is notable for two reasons. One is that it anticipates the
method of Mr. C. K. Ogden, the inventor of Basic English, by
using a vector diagram to explain the use of directives (preposi-
tions and prepositional adverbs). The other is that it discusses
the need for a universal alphabet, and puts forward a proposal
essentially analogous to the modern international phonetic script
by redefining the significance attached to ambiguous signs for
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consonants in the Roman alphabet, and supplementing the vowels
of the latter with additional signs borrowed from the Greek. It
also proposes a more compact script in which the consonants are
represented by lines and the vowels by circles or dots placed in
onc of three positions, as in modern commercial shorthand.

This device is not the Real Character described in the fourth
Part of the Essay, where he short-circuits the double process of
first learning the universal language as a phonctic entity, and then
mastering its visual cxpression. The Real Character itself is a
system of idcograms, based on the hicrarchy of things and notions
to which marks arc to be assigned as set forth in Part II, and
supplemented with signs for grammatical relations tabulated in
Part . Thus cach genus has a sign which refers to its tabular

number and can be modified by various appendages referred to
)

the tabular pumber of difference and s
corrcsponds to the genus XXIII, Oeconomical Relations. The
signs /L added to the left of the bar, or \\ _| added to the
right, signify the first and second difference or species respectively.
With these clues the reader may reconstruct the essential features
of the system from two examples of the excgesis which follows
the Lord’s Prayer as it would be represented in Real Character.
The words which will be chosen for illustrative purposes are the
sccond A;_l (- parent), and the fourteenth (coming). Neither
of these words oceurs in the Authorized Version. The first is
substituted for “father” for reasons explained by the author (vide
infra). The sccond, which occurs as part of the periphrasis may
it be coming, replacing the verb in “Thy Kingdom come,” draws
attention to a purcly operative use of verbs, as in Gaelic, or Basic
English. The author’s annotations are as follows:

“ L;_l This next character” (following one which belongs to

a purely grammatcal category) “being of a bigger proportion,
must therefore represent some Integral Notion. The genus of it,

riz. ——;-— is appointed to signific Occonomical Relation. And

whercas the transverse Line at the end towards the left hand hath
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an affix making an acute angle with the upper side of the Line,
therefore doth it refer to the first difference of that Genus, which
according to the Tables, is relation of Consanguinity: And there
being an affix making a Right Angle at the other end of the samc
line, therefore doth it signifie the second species under this
Difference, by which the notion of Parent is defined. . . . If it
were to be rendered Father in the strictest scnse it would be
necessary that the Transcendental Note of male should be joyned
to it, being a little hook on the top over the middle of the

Character after this manner [_;_] . ... And because the

word Parent is not here used according to the strictest
sense but Metaphorically, therefore might the Transcendental
Note of Metaphor be put over the head of it, after this

manner L,;_] C

- (= coming.) “The genus denoted by this Character is
Transcendental Action.” This is given in the Table as Relations
of Action III, with the sign -~ . “The affix on the Difference
side making an acute angle with the lower side doth signifie the
sixth Difference which according to the Tables doth refer to
Ition, going or passing; the affix on the Specics side being the
first doth according to the Tables refer to the word Coming,
which is described to be motion to a place nearer to us. The
Hook on the Difference doth signifie Active Voice, and the Hook
on the other Affix, the notion of Adjective, viz., Coming.”

The reader of Wilkins may well be curious to know whether
the author took his cuc directly from a knowledge of Chinesc.
He answers this question himsclf. Towards the conclusion he
discusses its superiority to other means of international discourse,
and rightly dismisses Newton’s Latin because no synthetic lan-
guage can be as easy to lcarn or to usc without ambiguity as is
any analytical one. He then deals with the defects of Chinese in
a discussion based on Lodowick’s commentary on the Lord’s
Prayer in that language. It appears that first hand acquaintance
with the latter was subsequent to the intention of the Essay, since
he declares:
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In some particulars they seem to found their character upon
the Philosophy of Things, yet ’tis not so in others. The Character
for a precious stone must be used with additions to it for several
kinds of Gems, as Pearls, etc. So the Character for any kind of
Tree must have joined to it the Character for Wood, and the letter
that significs Metals must be annexed to the Character of Iron,
Copper, Steel, ctc. The meeting of which passage was no small
satisfaction to me in reference to that way which I had before
pitched upon for the most natural expression of things. But this
(saith he) is no constant Rule amongst them. It should scem to
be observed only in some few species of nature which arc most
obvious, there being reason to doubt whether had any such
general Theory of Philosophy as might serve for all other things
and notions. In this it is to be acknowledged that they have a
great advantage above the Latin, because their words are not
declined by Terminations, but by Particles, which makes their
Grammar much more casic than that of Latin.

The Real Character as outlined in the preceding paragraphs
is a written language for direct translation from any varicty of
speech by use of the Tables. To bring it to life as a mcans of
oral discourse, Wilkins assigns to cach of the gencra a syllable
consisting of a consonant followed by a vowel in the phonetic
script of Part III. Differences are represented by consonants and
specics by vowels, so that a typical name-word has the trisyllabic
somewhat Semitic form of Gestapo. Being rich in vowels, the
Philosophical Language has a characteristic which, though often
regarded as pleasing to the car, certainly impedes ready recog-
nition of separatc words in the initial stages of lcarning. That
ready recognition of individual words—the only special merit of
German—is a desideratum of a language sclected or devised for
intcrnational use, is onc of the few relevant considerations which
scem to have escaped the author’s attention.

§3

There is no need to describe in detail the technique of oral
discourse in a tongue which never uttered an intelligible sound.
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We may well wonder whether the author really hoped to
induce any considerable scction of mankind to communicate in
a phonetic form of symbolic logic. Even as a means of written
communication it was doomed to failure for reasons which the
author might have realized if he had pursued further the analogy
with Chinese with its ideograms “for a few species of nature
which are most obvious.” The author inadvertently pronounces
the verdict of history on his own magnificent failure when he
reflects upon the failure of Chinese culture to equip itself with
“such general Theory or Philosophy as might serve for all things
and notions.” In the words of My Lord Verulam, “the subtlety
of nature is greater many times over than the subtlety of argu-
ment.”

Max Miiller (The Science of Language, vol. ii), who is among
the few who have paid a just tribute to this magnificent failure,
pronournces the only reasonable verdict, when he says:

If a plant classified according to the system of Linnacus or
according to that of Wilkins has its own peculiar place in their
synopsis of knowledge, and its own peculiar sign in their summary
of philosophical knowledge, every change in the classification of
plants would nccessitate a change in the philosophical nomen-
clature. The whale, for instance, is classificd by Bishop Wilkins
as a fish, falling under the division of viviparous and oblong. Fishes
in general are classed as substances, animate, sensitive, sanguincous
and the sign attached to the whale by Bishop Wilkins expresses
every onc of those diffcrences in his system of knowledge. As
soon, therefore, as we treat the whale no longer as a fish but as
a mammal, its place is shifted, and its sign or name would mislead
us quite as much as the names of rainbow, thunderbolt, sunset,
and others.

As we turn the pages of the tables in which the mineral kingdom
is represented by sixty-cight substances (less than the number of
now known elements, with their innumerable compounds), while
less than one hundred and fifty species exhaust the invertebrate
fauna of the world, we read a new meaning in Mr. Wells’s sug-
gestion that Chinese culture was permanently fossilized in the



40 DANGEROUS THOUGHTS

sedimentary rockiness of its own script. Sinologues tell us how
Chinese scholarship in turn supplemented pictograms with ideo-
grams and ideograms with phonograms to accommodate the
demands of discourse to man’s growing knowledge. The under-
taking which Wilkins essayed had already been tried with results
which sufficiently demonstrate the inescapable consequence of
constructing a world language of scientific discourse on such
foundations. To Wilkins’s project, as to the Kingdom of God in
Munster, we may weil apply Samuel Butler’s miquotation: “ "Tis
better to have loved and lost than never to have lost at all.”
Had the Royal Socicty adopted the proposal in its subscquent
publications, and had it also succeeded in gaining general assent
to the practice, it would have petrified scientific discovery at the
level of attainment represented by the contents of the Psendodoxia
Epidemica.

As with the language of size and order, so it is with the language
of things and attributes. Science needs techniques of discourse
appropriate to the subject-matter. In their respective fields,
Linnacus and Lavoisier initiated a flexible vocabulary of inter-
national discourse a century later. From such modest beginnings
the only world of verbal discourse which is truly world-wide
has become an enduring benefit to human culture. Mcanwhile,
the limitations imposed on scientific intercourse by the absence
of any medium of common speech have multiplied, and friction
between linguistic minorities now provides the sparks which may
light a bonfire on which natural science is compelled to pour the
petrol for its own destruction and that of civilization. No project,
if well conceived, could contribute more to the universal good
of mankind. Truly the failure of a first attempt is more com-
mendable than the cynicism which basks in the gentlemanly use-
lessness of polite learning, and declines the title of humane studies
to any pursuits directed to humane ends. If the object of Wilkins
was to make the author of the Real Character famous, his greatest
mistake was to associate himself with a University located in a
town which had not yet established world-wide fame for the
manufacture of automobiles.
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The truth is that the complacent isolation of linguistic studies
from the pursuit of natural science under the influence of the
mediaeval foundations reccives no support from the record of
subsequent progress. When the science of language received a
new impetus in Britain from the study of Sanskrit, the focus of
active scientific research directed to human use had shifted to
Edinburgh, where a new Roy i Society had revived the social
pre-occupations of its predecessor. In 1802, Alexander Murray,
subsequently a fellow of the Edinburgh Society, published a
History of European Languages, in which he explored the parallel
between Gaelic and Sanskrit. Thus began a new chapter in the
natural history of human behaviour. The subscquent work of
Miiller, Bopp, and their followers is redolent with the explicit
influence of classificatory technique directly imported from con-
temporary naturalistic studics. The intcrest which their theories
cxcited was in no small measure a consequence of the impact of
cvolutionary speculation on contemporary thought.

In our day and generation, when every imaginative person
must nceds be haunted by the prostitution of science to purposcs
of destruction, the Curse of the Confusion for which Wilkins
sought a remedy is tenfold more apparent. His failure will not
have been fruitless if at last the agony of war compels mankind
to perfect a new instrument of common understanding. Though
the remedy itself was ill-conceived, his diagnosis has lessons from
which many of our contemporarics can still profit. A common
medium of world citizenship must be casy to learn, and a language
which is casy to lcarn must among others incorporate the
principles which Wilkins already recognized. He stated explicitly
the necessity of the analytical structure based on operative usc of
particles which dispense with grammatically redundant termina-
tions or mutations. He also recognized implicitly that the verb
is the least cssential part of speech.

Ogden’s Basic English, with its twelve operative verbs, com-
presses the minimum necessary non-technical vocabulary for
adequate self-expression into eight hundred and fifty items which
can be printed on a single sheet, because its simple grammar is
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based on universal rules for the precise usc of particles, and because
it dispenscs altogether with the vast battery of tautological verbs
which duplicate the content of every substantive and adjective
in most Aryan languages and in Esperanto. The latter with its
separate flexions for the infimtive, six different participles, three
tenses, and three moods of the verb, number flexion of the
adjective, both number and casc flexion of the noun together
with a scparatc adverbial flexion of the adjective, cannot be a
dangerous, if cenergetic rival. Esperanto is a concoction of the
schoolroom. It is based on the pedagoguc’s misconception that
the verb is the most important part of the sentence, and the
pedagogue’s predilection for the grosser defects of the Latin
dialects.

Admittedly, Basic English does not fulfil every requirement
of an ideal international language, because the traditional English
spelling which it retains is based on no phonetic principles. This
disadvantage, minimized by the tremendous cconomy effected
in the definition of its eight hundred and fifty word vocabulary,
is more than balanced by the fact that it provides a quick mcans
to sclf-cxpression in a language spoken by five hundred million
people who enjoy the immense amenity of cheaply produced
books. It would be casy to incorporate in an artificial language
without the last advantage several simplifications. For instance,
a phonctic and reformed Gaclic with the verb to be, used
cither substantively alone or copulatively alone, could dispense
entircly with the need for any other verbs. The progress of Basic
English is assurcd if it has to compcte with no more serious
competitor than Esperanto. Meanwhile, phonetics is the only
constructive branch of linguistics taught in British Universities.
That their official attitude to the linguistic conditions of lasting
world-peace has been consistently hostile is the most poignant
exposure of their claim to foster hmane studics.

When we put down the Essay towards a Real Character, the
curtain falls on a drama which ends in a challenge to progressive
thought in every generation, the more so as we become historically
conscious of the social agencies which determine the progress of
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man’s command over nature and the more so as we become more
deterministic m our attitude to human relations. Inevitably we
ask oursclves: Was the effort expended on so brave a plan com-
pletely fruitless because born out of its time2 Upon the horns
of the same perennial dilemma levellers of all ages arc impaled.
If our answer is affirmative we relinquish the moral luxury of
hope. If it is negative, it is difficult to furnish reason for the hope
that is within us. Perhaps after all, the difficulty is not final. When
times are propitious to reform, the first soctal mutations of the
Babbit Warren can gather courage from the greater loneliness
in which scarcely now remembered men conceived the same
high enterprise.



3

Race and Prejudice

THE BEST OF US have prejudices and the wisest of us harbour
superstitions. To blame us for having them is as foolish as to
blame us—individually—for catching whooping-cough at the
age of cightcen months. For my part I am not ashamed to
admit that I am not favourably disposed to an examination
candidate who cannot writc legibly, to men who grow beards
before they attain the fiftieth decade, or to platinum blondes.
I do not choose my friends from footballers, foxhunters,
professional musicians, or yachtsmen. I will confess without a
blush that I try to avoid (a) walking under ladders, (b) spilling
salt, (c) looking at the new moon through the windscreen of
my car.

Having disclosed these disabilities, let me hasten to add some
extenuating circumstances. I try to give an illegible examinee a
fair deal. T do not advocate the disfranchisement of middle-aged
men with beards. T do not wish to exclude platinum blondes
from the legal or engineering professions. I should not attempt
to dissuade any of my friends from marrying a yachtsman or a
professional musician. Tam in favour of providing for the children
of foxhunters and footballers the same educational facilitics which
I demand for my own children. I regard my reactions to leaning
ladders, spilt salt, and new moons scen through glass as peculi-
aritics of my own temperament, and do not expect to persuade
anyone clse that any of these objects have exceptional capabilities
for interfering with natural laws. So when I devote my leisure
to the pastime of challenging other people’s prejudices or super-
stitions, I am only concerned with helping them to see that they
are prejudices and superstitions—legitimate enough as long as
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we do not claim that they are anything else, but thoroughly
reprehensible when we do.

Of all prejudices none is more comprehensible than a preference
for skin colour—if it stops there. No superstition is more rcpre-
hensible than superstition about race if it is not recognized as
such. People who really belicve that secing the new moon
through glass may affect the security of their investments are in
my view misguided, especially if the belief is coupled with the
conviction that there are other sources of knowledge besides
genuine scientific enquiry. On the other hand, it can be said in
their favour that they rarcly, if ever, claim the authority of science
to sustain them. It is not so with colour prejudice. An influential
current of contemporary superstition (called Rassenhygiene in
Germany and Eugenics in England) claims the authority of science
for sentiments which are the negation of civilized decency and
for doctrines which are in open contradiction to historical truth.
Prejudice against the presence or absence of melanin in the deeper
layers of the skin, though of itself as natural and harmless as
prejudice against freckles, can therefore be an obstacle to common
honesty and to the solution of pressing social problems which
could casily be solved by using the science we have.

In Britain it is not as yet common to meet educated people
who belicve that the major constructive achievements of civiliza-
tion have been exclusively sponsored by tall dolichocephalics
with blue eyes, fair hair, and no sense of humour. We are more
hypocritical. As an Englishman I am happy to record that this
is so. Hypocrisy implies a recognized standard of decency and
a quality of intellectual ingenuity which Dr. Goebbels does
not posscss. The English intclligentsia has its own genre of race
prejudice. In the retreat to the Doctor Angelicus some of our
anthropologists (long since outstripped by professors of political
economy) have now reached the cighteenth century. There they
have rediscovered the Beautiful Savage, and have upholstered
Hertzog’s scgregation policy for starving out the Bantu with a
pedantically sentimental plea for the right of the native to evolve
along his own peculiar line of self-expression. Though we do
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not advertise to the whole world that the Jews are too clever for
us, we have lost the magnificent self-assurance which makes a
conquering people force its own standards of behaviour on
everyonc else.

As Englishmen we have educational advantages which the
Germans lack. An occasional lapse into lucidity is not thwarted
by the picturesque resources of a language with word order
admirably adapted to combat temptation to rational discourse.
So we do not need to excuse our inability to converse or write
intclligibly by emphasizing our contributions to the instrumental
hymnology of other nations. On the other hand, common
honesty should compel us to admit that we have other character-
istics which a mere forcigner might make the subject of unfavour-
able comparison. One is our facility for sweating through our
moral pores when we feel the need to get guilt out of the body
politic. We suffered no cthical dyspepsia from the extension of
the colour bar system in South Africa because we had already
had our say about the Belgian Congo, where natives do skilled
work and may cven become minor officials. If we are nice-
minded about the Jewish question and likely to remain so, one
contributory circumstance is the fact that in Britain there are
not cnough Jews to use up the dole.

The Jews are not big enough for the job which our local
blackshirts have undertaken. Scotsmen would be a better bait for
the southern English. The vacancies which would occur in
Whitchall if Englishmen domiciled in Scotland were repatriated
on condition that all Scotsmen returned to their native heather
would guarantee the whole-hearted support of the English
protessional classes to a rigorous segregation policy. Cornwall
has lately made a constructive gesture by reviving the ancient
Brython language with ritual pomp in Falmouth Cathedral.
Maybe we shall see a movement to rebuild British homes burnt
by bluc-cyed, yellow-haired, humourless savages who ravished
Brython women, put Brython villages to the sword, laid waste
the Gorsedd circles, and left the countryside littered with vowels.

In matters which affect the contact of communities a little
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horse-sense  goes farther than the small supply of scientific
knowledge as yet to hand. With full responsibility for my words
as a professional biologist, I do not hesitate to say that all existing
and genuine scientific knowledge about the way in which the
physical characteristics of human communitics are related to their
cultural capabilities can be written out on the back of a postage
stamp. This does not mean that there is no extant litc:ature
sufficiently prosy to pass for science among those who de not
know better. That the cranial capacities of Anatole France and
of Leibnitz were each less than the lowest recorded average of
any ethnic group does not discourage painstaking anatomists
from continuing to cataloguc similar measurements in Kenya
and the Transkei, or the Eugenics Review and the Transactions of
the Royal Society of South Africa from publishing their results in
tabular form. A few years ago (1930) a voluminous study on the
social and physical characteristics of negro, White (their spelling),
and hybrids in Jamaica was published by the Carnegie Institution
of Washington. A considcrable proportion of the meclanic sub-
jects were convicts, the whites being exclusively chosen from
more congenial walks of lifc. Onc of their more striking con-
clusions is worthy of citation without further comment:

The Blacks scem to do better in simple mental arithmetic and
with numerical series than the Whites. . . . It scems a plausible
hypothesis for which there is a considerable support, that the
more complicated a brain, the morc numerous its association
fibres, the less satisfactorily it performs the simple numerical
problems which a calculating machine does so quickly and
accurately.

The intellectual strain to which onc is cxposed by reasoning
conducted on these lines sometimes interferes with sport. The
form of sport to which I am most addicted is consequential
conversation. I was deprived of it during four years’ sojourn
among the chromatocracy of South Africa by repeated attempts
to communicate through the medium of dialogue like this:

Almost any South African Graduate: 1f you had lived in this
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country as long as I have, you would know that a native can’t
be taught to read or write.
Myself: Have you ever visited Fort Hare Missionary College 2
Almost any S.A.G.: Don’t talk to mc about missionaries.
Myself:- Well, T have. I have seen a class of pure blood Bantu
students from the Cis-Kei working out differential cquations.
Almost any S.A.G.: What would you do if a black man raped

your sister 2

As an experimental scientist I know of only onc way of finding
out whether mixed marriages arc advisable. That is to encourage
them where we can assure the offspring the same cultural advan-
tages as children whose parents belong to the same cthnic group.
They seem to be doing this at present in the Soviet Union. To
some extent it has been done without noticeably disastrous
consequences in the British West Indies, where, according to my
negro students from St. Kitts, there is relatively little nonsense
about the “instinctive” [sic] social incompatibility alleged to result
from the action of tyrosinase. The most successful parental
achicvement of which I have had a closc-up view was the F.1
gencration of a Swede-Bengalee cross. Of three children the
daughter acquitted herself with great credit in the mathematical
and economics triposes at Cambridge. A charming lady, she now
has a responsible post at Geneva. The eldest son, a lifclong friend
of mine, obtained a double first in the natural sciences triposes.
He is an extremely handsome as well as a very congenial person.
Unfortunately the youngest son went to Oxford, where he
obtained a first in Greats and was permanently incapacitated for
lucid statement or realistic judgments about current social ques-
tions. I think that his headmaster rather than his parents were to
blame for letting so much natural ability go to sced.

Aside from the example cited, in the successful mixed marriages
I have known one parter has been a Scot. Maybe this is a
portent. For two hundred and fifty years the Scots were busy
educating the English. Naturally they now feel equal to the task
of educating anybody. Dogged sclf-assurance of that sort is a
necessary  prerequisite for one of the partners in a durable
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marriage, and in the long run for sane and salutary relations
between men and women of all sorts. From whatever angle you
look at the colour question you see the same tiresome characteristic
for which John Knox discovered the remedy. Scots can manu-
facture jokes at their own expense because they also believe that
education’s a grand thing. The Union of South Africa recently
refused a large grant from an American foundation to sct up a
medical school for the natives on the Rand. General Hertzog does
not believe in education, and no one could imagine him making
a joke about the backveld farmer.

Onc of the most deplorable results of the Versailles Treaty has
been completely overlooked in most discussions of ethnic contacts.
Under the beneficent Laodiceanism of the Enghsh social climate
ex-members of the Hebrew branch of respectable British non-
conformity had acquired sufficient poise to compete with the
Aberdeen output in “racial” good-humour. Smce 1933 decent
people can no longer repeat a joke containing a Jew without
incurring the charge of “Anti-Semitism.” Persccution does not
make people more affable or more entertaining. That is a
sufficient reason for not persecuting people.

From one point of view it is rather surprising that Liberal
cconomists who accept the trade cycle as an immutable natural
law are so infuriated by what Hitler has done. If cyclical economic
depression is an inescapable feature of human life on this planet,
an obvious way of making the best of it is to put the policeman
on the dole and reclothe the uncmployed as policemen. When
the new police become uppish and the new uncmployed become
restive the process can be reversed, until a new depression comes
along and a fresh biological cycle starts. Since policemen and
unemployed are not plausibly differentiated as sub-species of
Homo, it is better to divide the population into groups with
something more tangible to distinguish them, as for instance
large noses and smaller ones. Secing that we know very little
about the association of nose size and cmployability, future
discoveries in social biology can be systematically relcased to meet
any contingency. When the iron “laws” of liberal economics

D
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call for a reshuffle of the biological constituents of the population,
new arguments for a large nose boom and a little nose depression
can always be concocted. In this way the biological cycle can be
made to keep in step with the dictates of the dismal “science,”
and if nose differences lose their popular appeal, the red-haired,
the freckled, the double-jointed, and people suspected of a sense
of humour are always with us.

That there is as yet no certain scientific knowledge about the
cultural capabilitics of different communities does not mean that
scientific workers have no interest in the issue. Science cannot
advance rapidly when people refuse to recognize their prejudices
as prejudices. It does advance rapidly when the fullest use is made
of the benefits it can bestow. The time will soon come when
scicntific workers will be forced to choose between two alterna-
tives. One is the social programme of the Fascist States, where
pseudo-scientific rationalizations are advanced to withhold social
privileges, restrict production, and so deprive science of the
stimulus which it derives from expanding industry. The other is the
extension of social privileges, the expansion of industry by increas-
ing consumption, and the encouragement of science by offcring
it new problems and by developing a new awareness of its import-
ance within the framework of a planned economy of abundance.
Those who choose the first are betraying science and betraying
Western culture, of which experimental science is the chief glory.

The social creed which is now fashionable in modern Germany
is not an indigenous product and is by no mecans confined to
Central Europe. Precisely the same views are widely current in
Britain and in America, where they are called by another name.
I have never admired the intellectual courage which equips a
man to attack the views of those who have no means of damaging
his reputation, especially when it adds to the popularity he enjoys
in his own social milicu. To me it has always seemed more
diverting to examine the prejudices of people with whom I come
into contact. So it has been a source of cynical amusement to
follow the moral evolution of Mr. Carr Saunders,! who on more

1 Vide “Europe Overseas” in We Europeans.
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than one occasion has attacked me in his capacity as an English
eugenist and now enjoys the fashionable role of a liberal critic of
the Nazi creed.

There is of course a parochial distinction between Rassenhygiene
and its sister cult in Britain. In Germany the Jew is the scapegoat.
In Britain the entirc working class is the menace. Dr. Edgar
Schuster, the prosaic author of a book which bears the title
Eugenics, states the view of Mr. Carr Saunders’s co-religionists
in the following passage:

The London County Counal scts up educational ladders in all
parts of the Metropolis, but finds it difficult to get boys to go up
them. The number of children in the schools maintamed by the
rates who are bright enough to make 1t worth while to give them
the scholarships provided by the London ratepayer 1s haidly
cnough to fill them. No difficulty is experienced in filling those
at the Public Schools or the Universitics with boys of a very
respectable level of intelligence, whose fathers belong mostly to
the professional classes.t

A passage from The Family and the Nation by the Whethams
illustrates the same engaging temper:

Better that an able carpenter should develop slowly into a small
builder leaving six tall sons to play their part manfully, and
perchance rise one stcp more, than that he should be converted
by a County Council Scholarship into a primary schoolmaster,
or sccond-grade Civil Service dlerk. . . . They were good socio-
logists as well as good divines who taught “to learn and labour
truly to get mine own living, and to do my duty in that state of
lifc into which it shall pleasc God to call me. . . .”” Scholarships
have their dangers when used to raise those who win them too
suddenly and completely out of their natural class. . . . In the

1 In the course of scaling the educational ladders of the metropolis the brighter
boys become accustomed by their expensive environment to certain grammatical
conventions. There may be readers of Dr. Schuster’s books who share the same
limitations. Let me assist them to understand this passage by pomting out that
“who” and “whose” refer to children and boys respectively. They do not refer
to rates and intelligence, as their position n the sentence might lead the County
School reader to suspect.
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matter of education there is a tendency to attribute far too much
of effect to outside and expensive environment and to lay too
little stress on heredity and the traditions of the famuly. . . .”
(Itahes inserted.)

The intervention of the deity in this paragraph suggests that it is
intended as a pious reflection rather than the disclosure of a
scientific discovery. Dr. Whetham and his wife temper their
Darwinism by the admission that the “ablest and strongest”™ do
not always survive an examination.

The policy of competitive examination, when driven to excess,
has resulted 1n closing partially the doors of various honourable
protessions to those who 1 due course of time would have been
best fitted to excel in them. During the last two centuries the
landed and official classes could be certain of obtaining for many
of their sons posts i which, at all events, a living wage was
sccurc. Now the posts are filled by competitive examination from
a wider sphere. . . .

The Whethams sum up the cugenic diagnosis of the national
cducational problem in the following passage:

Our public and clementary schools have been much to blame,
the one m that they faded to modify the type of education to
suit the altering conditions of national hfe, the other that they
tended to deprediate manual activity and craftsmanship, and over-
supplicd the ranks of the clerks and penmen. The great public
schools go on traming their boys chicfly in classics and ancient
litcrature, when the demand has been for men of science, for
cconomists, engineers, and scientific agriculturalists, of the same
class and breeding as the men supplied by the public schools.
The classically trained men have difficulty in finding openings in after
Iife, owing to their type of education. The men educated scientifically
i schools of other types are often rejected because their heredity and
training leave them unfit to deal with men, espeaally with workmen,
foreigners, and natives. Morcover, from the employer’s point of vicw,
they often lack the guarantee of character and the untuitive sense of
masterfulness that are the usual concomitants of the man of good

Jamily. . . . (Italics inserted.)
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A quotation from Major Darwin’s book, Eugenic Reform, may
be added, because no writer claims greater authority as an official
spokesman of the eugenic movement in Great Britain.

It may be suggested that the award of scholarships would result
in the picking out of the best of each social class; and that by thus
giving advantages to a sclecied few over their eatly associates,
they would be made more likely to marry with cugenic con-
sequences. This beneficial effect of scholarships is, however, in my
opinion, likely to be outwecighed by mfluence acting in the
opposite direction. . . . Scholars certainly form a carcfully
selected and valuable group of the community, and if 1t be true
that on the whole scholarships tend to diminish the fertility of
their recipients, their award must be held to produce cugenic
conscquences. To aid a few exceptional persons to mount te the
top of the social ladder by the award of valuable scholarships
would probably be less harmful to the race than to aid a larger
number of persons to climb up a single step by the award of many
minor scholarships. . . . There is, however, yet another side of
this question which has to be taken into account, and that is the
effect of the award of scholarships to members of a lower stratum
on the fertility of potential parents belonging to the higher strata
into which these selected scholars would enter as recruits. The
effect on potential parents of any increase in competition from
outside their own social stratum must be to make them feel less
sccure in regard to the prospects of any children they might have
in the future, and this fecling of insccurity would tend to make
them less fertile. Hence the award of scholarships tend to produce
infertility not only in the social stratum primarily affected, but
also in all the strata above it. And the only complete remedy for
the harm done by scholarships—and also by educational facilities
generally—in promoting infertility by facilitating the transfer between
classes would be by the introduction of a caste system so rigid as to
prohibit all movement between the different social strata. . . . (Italics
inserted.)

Education is not the only cvil against which the missionary
zeal of the eugenic movement is directed. The pastime of decking
out the jackdaws of class prejudice in the peacock feathers of
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biological jargon takes its tone from the national environment.
In America a mushroom growth of capitalist enterprise has
attracted forcign immigrants more rapidly than the inflexible
constitution of the United States can deal with the problem of
cducating them in conformity with its requirements. The pros-
perous section of the American community is glad to put the
blame for the lawlessness of its large cities upon any agency but
the reckless individualism of which it is the logical consequence.
Amcrican cugenics is mainly a testimonial to the superior merits
of the so-called Nordic race. In Mankind at the Crossroads, one of
its principal exponents, Professor East, brings the laws of heredi-
ary transmission into harmonious relationship with the lynch
law of what Mencken calls the Total Immersion Belt, when he
naively assures us that “only when there is white blood in his
veins does the negro (spelt with a small letter in contradistinction
to Nordic) cry out against the supposed injustice of his condition,
and then only when in contact with numerically superior whites.”

The humane and disinterested temper which these citations
illustrate may be found in any back numbers of the Enugenics
Review with its sensational full-page advertisements calling for
recruits to assist the National Citizens Union in its “educational
campaign against socialism.” The policy of this sprightly perio-
dical is chiely concerned with a demand for the reduction of
social services. In particular it attacks provision of proper sanita-
tion for the working class by the solemn and repeated assurance
that “school and state medical services are dysgenic” (vol. xxiii,
p. 307). The political Darwinism of the Enugenics Review is only
directed against medical attention for those who cannot afford it.
In lamenting upon “the eftects of the continued decline in infant
mortality that has been so laboriously and expensively achieved
in recent years,” we are told that *“year by year a greater
propertion of weaklings must have been saved—temporarily—
by more and morc intensive nurture, and this may well account
for the subtle insidious change in the stamina of young persons”
(vol. xxiv, p. 66). If its parents are wealthy enough to call in a
Harley Street specialist when occasion demands, a physically
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weak child has a much greater chance of surviving to maturity
and leaving issue than it would have if its parents were poor
and had to rely on the amenitics of the social services. Those
who hold that State medical services arc dysgenic might be
expected to direct their attention to the waste of medical attention
upon the children of the rich, and join forces with the Christian
Scientists and the peculiar people who at least practise what
they preach.

To get rid of sanitation is not enough. To make certain that
only the very fittest survive, old age pensions and State insurance
must share the same fate. “Only an unbeliever in heredity could
make the world safe for democracy by promising nincpence of
other people’s money for fourpence, and thus raise the cost of
maintaining the nation’s beneficiaries including the recipients of
poor relief, incbriates, lunatics and mental defectives” (vol. xxiii,
p. 364). After this we are not surprised to be told in an editorial
that the distinction between carned and uncarned income for
purposes of taxation is dysgenic. In another editorial upon the
“unparalleled depression and enhanced income tax” the study of
monetary policy, adverse trade balances and production crises
receives a new impetus from the naive announcement that “the
Social Problem Group has much to do with both thosc national
calamities.” A review by Dcan Inge (xxiii, p. 265) strikes an
even more positive note: “The world contains far more workers
than it can employ. . . . To allow the continued procreation of
an army of workless parasites who may at any moment turn and
rend those who feed them is lunacy. . . .7

So it seems that the Eugenic State will be able to get along
without sanitation and without the working class. Will it need
logic as we do? An editorial comment on the genetics of feeble-
mindedness encourages us to hope that it can dispense with logic
as well (xxiii, p. 297). “Dr. Williams here confirms Dr. E. O.
Lewis (in the Wood Report), who found that the grosser grades
of defect occurred sporadically in all classes of society but that
the feebleminded were largely concentrated in the ‘social problem’
group. The general implication of these and similar studies is
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that the severer forms of defect—notably mongolian imbecility
—are usually due to extrinsic factors, while feeblemindedness,
which is much the commonest type of amentia, is most often
hereditary.” Here we have a new equipment of biological
definitions. When a trait is only found within a restricted
environment we are to describe it as hereditary. When it occurs
in almost any kind of environment we are to say that it is due
to extrinsic factors.

The reckless stupidity with which the spokesmen of the
cugenic movement have done their best to alienate the working
classes is all the more pitiable, because some of their practical
proposals are worthy of thoughtful consideration. They are
capable of standing on their own merits without the accom-
panying refram, “What is so shocking is the waste of money”
(xx1ii, p. 199). As a biologist I think that more might be said
tor than agamst compulsory sterilization for certain conditions.
As a atizen I refuse to be horrified by the present expenditure
on mental discases, while civilization is burning its wheat, cotton,
and cotlee crops because it has not devised a rational system for
controlling  the production and distribution of the amenities
which science creates in such profusion. The problem of mental
discase 15 worthy of carnest consideration. When the worst has
been said about it, it is not likely to become an insoluble problem
during our own lifetime. The problem of world peace may
become insoluble within the next decade. Even before rearma-
ment began Great Britain spent rather more than ten times as
much on amaments as upon all classes of mental cases. At any
moment Waestern civilization may be plunged into a war which
will destroy 1t arreparably. Those who hold this view will regard
the type of msamty which leads cugenists to contemplate the
present expenditure on armaments with equanimity as a far
greater menace to civilization than the upkeep of a few witless
and voteless ereatures in our poorhouses.

Obviously it is not a matter of scientific judgment whether
one chooses to deplore the fees paid to dukes as mining royalties
or the fees paid to doctors for the care of the defective and insane.
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It is a matter of political taste and native egotism. The eugenic
movement of this country has always been, and still remains, an
organization of a small section of the professional class with a
strongly conscrvative bias directed to restrict the further extension
of educational opportunitics. It has drawn its personnel and funds
from the childless rentier—twentieth-century Bourbons who
have earned nothing and begotte' nothing.

A leading cugenist in a recent issue of the Lugenics Review
writcs: “Economic competition and the necessity to pay for
increasing provision for the support of the incapable and their
offspring have progressively increased the economic pressure on
the better endowed, who are thus forced to delay marriage and
limit their offspring. In this way both cconomically and mentally
the country is being led towards bankruptcy.” 1 find it very
difficult to follow this argument at any stage. Most cugenists
with whom I am acquainted have no children. A few have two.
I myself have four. I lack the aristocratic confidence which leads
cugenists to harp upon the superiority of their own progeny.
Still, I have sufficient confidence in the likclihood that my own
children will be tolerably competent to entrust their future to
schools from which the nation now recruits a large proportion
of its professional men and women. My own children can enjoy
the benefits of social intercourse with the children of cugenists.
Since the cducational services are as much at the disposal of
cugenists as of anyonc clse, onc would expect to find their highly
gifted progeny carrying everything before them in the clementary
and sccondary schools, where they would compete with working-
class children who have not been rcared in a hothouse cultural
environment. That one docs not shows very clearly that the
rcasons which eugenists give for their own sterility are not
sufficient.

At present the professional classes of this country do not
produce sufficient children to maintain themsclves as a unit. It is
quite clear that very few professional people can now afford to
cducate their children in the type of institution from which the
professional class was formerly recruited. To the extent that the
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professional class restrict their families for this reason their
infertility is duc to a social custom which can be changed by
absorbing into a system of free sccondary education such as that
which Professor Tawney has outlined schools which now demand
high fees in return for the social prestige they confer. Differential
fertlity is a nccessary corollary of the genteel poverty which
opposes the extension of the social services, while refusing to
benefit from those which exist. It is the penalty the professional
classes pay for cherishing their inalienable right to privileges
which their children will inevitably forfeit.

[ have kept to the last my favourite press cutting for an
anthology of cugenics. It comes from an article by Professor
R. A. Tasher in the official organ of the Eugenics Society, which
(as he fitly states) “has always been especially interested” in
“that portion which is popularly called the upper and middle
classes.” Professor Fisher asks the question,”Who are the middle
class?” The answer he gives is this:

In consequence of this selective process this class has necessanly
become differentiated in certam hereditary respects from  the
general body of the population from which it is continually
recruited. In the case of intelhgence this difference 16 readily
demonstrable by applying the psychological tests to the cluldren
of difterent occupational groups. But we should be altogether
mistaken 1f we took 1t that the only mportant diffcrence lay in
mtellhigence. There must be at least a dozen other psychological
characters of importance governing self-control, ambition, judg-
ment of character, acsthetic taste, foresight, grasp of moral principle
which have been at least as influential as intelligence m guiding
the process of social promotion durmg the last two centuries of
which our class 15 the product.

The italics are inserted. Perhaps no better word than grasp could
have been chosen in this context,
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The Contemporary Challenge to Freedom
of Thoght'

GITATION FOR THE removal of religious tests in the English
Aunivcrsitics coincided with a vigorous episcopal crusade
against the cvolutionary doctrine. This circumstance is chiefly
responsible for the growth of a movement to check the influence
of the Churches on English educational policy and public discus-
sion of such matters as the age of the carth, the spiritual value
of vencreal discase, and the personal convenience of anaesthetics.
It attracted leaders of scicntific thought who wanted to be free
to discuss their discoveries, manufacturers who wanted to promote
technical instruction, social pioneers who were exasperated with
clerical landlordism or episcopal opposition to reforms, and neo-
pagan acsthetes who recognized scope for a new priestcraft
without the tiresome taboos of the old order.

This ragbag was liberal rationalism and free thought as the
terms were used in the opening years of the present century.
You were a free thinker if, like T. H. Huxley or Sir Arthur
Keith, you did not believe in table turning and asserted the need
for biological knowledge as a foundation for rational citizenship.
You are also a free thinker if, like Aldous Huxley, you believe
in spirits, or if, like Bernard Shaw, you would incarccrate biolo-
gists for torturing dumb animals. You were a free thinker if you
thought, as did Herbert Spencer, that cut-throat competition is
a necessary basis of production. You are likewise a free thinker
if you think, as Karl Marx thought, that capitalism is burglary
sanctified by superstition. You were a free thinker, if you wanted

1 An address delivered to the Conference of the World Union of Free Thinkers
in London, September 1938.
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to retreat with Mr. Lowes Dickinson into a parochial anachronism
called the Greck Way of Life. So also are those who wish to
hurry forward to the antiseptic World-Statc of Mr. Wells.

Such an alliance could hold together only while the signatories
to the pact had good reason to fear the power which the Churches
could exercise against them, or had no reason to fcar more
powerful antagonism from other quarters. If more powerful
impediments do indeed exist, those of us who are scientific
workers are forced to re-examine the mcaning we confer on
rationalism and frce thought, when we identify them with our
own convictions.

It is then clear that many people who are not scientific workers
do not usc them in the same sense as we do. When some people
talk about rational argument they mean confidence in a logical
cdifice buile on a foundation of self-cvident principles. The
scientific worker distrusts the exercise of man’s reasoning powers
except in so far as they arc continually disciplined by factual
verification and search for new data. Those who idenufy rational-
ism with an undue respect for verbal logic generally idenufy
freedom of thought with permission to persist in discusimg age-
old conundrums without guidance of new information or inten-
tion to arrive at a definite conclusion which might mfluence
human conduct. Scientific workers need have no meerest in this
pastime and no special sympathy for creating or preserving
opportunities for exereising it.

It is plain humbug for a teacher of chemustry to say that he
aims at giving his student an open mind about the atomic weights
of the elements. His aim is to lead the student to definite conclu-
stons which can be used as recipes for chemical manufacture, and
the freedom which he demands is the frecdom to test their
usefulness in the domain of action. The job of the scientific
worker is to find out what the world is like, and to communicate
his discoveries aboutit. As a citizen it is also his responsibility to
discuss their social relevance with other citizens. Among scientific
workers intellectual freedom therefore means the removal of
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social obstacles to discovery, communication, or public interpreta-
tion of new facts. So how to preserve it raises the question: What
impediments to scientific enquiry exist in contemporary society

It is obvious that organized Christianity was an impediment
to scientific enquiry in the Italy of Galileo, in the France of
Descartes, in the Germany of Haeckel, and in the England of
Darwin. Because somewhat simuar conditions exist in othcr
countrics to-day, it is a privilege and a duty to express .he inter-
national unity of the scientific outlook through the World Union
of Free Thinkers. On the other hand it is not obvions that the
Churches now constitute a powerful obstacle to scientific enquiry
in Protestant countrics such as Britain, Sweden, or Iceland, and
it is not obvious that a liberal form of Christianity such as
Quakerism need be hostile to the growth of science and its
applications in man’s social life.

§2

A fruitful discussion of intellectual freedom from the stand-
point of the scientific worker must begin with a study of social
forces which impel and impede scientific progress. The conven-
tional and idealistic view is that scientific discovery owes its
impetus to curiosity, and that the principal obstacle to its fulfil-
ment is superstition. Given the facts that man is (a) curious and
(b) superstitious, we can still ask in what circumstances his be-
haviour is more curious or morc supcrstitious. The common-sense
view to which we are led by study of the history of science
is that material nccessity is the mother of invention. Curiosity
predominates when social conditions conspire to force new and
urgent problems on the attention of a sufficiently extensive
personnel. Contrariwise, discovery does not flourish when social
conditions provide cheap substitutes for ingenuity.

Cheap labour and cheap valuation of human life act as a check
on discovery. The Attic Greek culture which drew material
inspiration from the surplus wealth created by slave labour in
the silver mines was scientifically sterile, because it was the culture
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of a leisured class divorced from contact with the instruments of
production. In the history of science few social circumstances
have been as important as those which led to the disappearance
of chattel slavery. This view, well supported by Professor Far-
rington’s recent book on Greek civilization, is repeatedly illus-
trated in Science for the Citizen. If we 2ccept it, we are able to
approach the confl.zts between Christianity and science from a
new viewpoint. For our present purpose we must distinguish
two parallel and opposing currents in Christian syncretism. One
may be called the Spartacist ethic derived from its Essene back-
ground. The other was the Platonic metaphysics for the reception
of which the Pauline teaching prepared the way.

Inspired by the former, monks founded hospitals to which the
progress of science owes far more than most free thinkers are
willmg to admit. Christian medicine opened the doors to the
Jewish missionaries of Moorish science, and it can scarcely be
doubted that the influence of the carly Church encouraged the
decline of chateel slavery. The overthrow of the pagan schools
of Alexandria was the partial destruction of a culture which had
long since fossilized and could no longer provide guidance for
fresh human achievements. Unhappily the cosmogony of the
Timacus, already enshrined in Chrisrian theology, outhved the
sound navigational science which was salvaged by the Moors.
Progresively, the offical metaphysic of Chrnstianity approxi-
mated to a Platonism which accepted the necessity of servile
labour and, as a coroliary, exalted ratiocination out of contact
with the mundanc realities from which science draws its sus-
tenance.

As Platonism supplanted Essenism, the Platonic ingredients of
Arsstode’s ethics and Aristotle’s physics had long smce displaced
the temper of the Natural History, when the Parliament of Paris
passed the well-known law of 1624, prescribing that chemists
of the Sorbonne must conform to the teachings of Aristotle on
painof death or confiscation of goods. Each department of
knowledge which is recognized as a science in the modern sense
of the word has fele the same paralysing grip. The dead hand of
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Christian Platonism which checked the progress of Astronomy,
of Chemistry, of Physics, and of Biology guided the pen of
Gladstone in his luckless onslaught on the cvolutionists. In the
year after the publication of Darwin’ ook Gladstone expressed
the official view of the English govern .ig classes ina memorandum
for Lord Lyttelton with reference to the Public Schools Com-

mission.!

Why, after all, is the classical training paratount . . . 2 Is it
because we find it established, bucause it iniproves meriory and
taste or gives precision or develops the faculty of speech: All
these are but . . . narrow glimpses of a great and comprehensive
truth. . . . The modern European civilization . . . is the com-
pound of two great factors, the Christian religion for the spirit
of man and the Greek, and in a secondary degiee the Roman,
disciplinc for his mind and intcllect. St. Paul is the apestle of the
Gentiles and in his own person a symbol of this great wedding
—the place of Aristotle and Plato in Christian education is not

arbitary nor in principle mutable.

Much water has passed under the bridges since Gladstone told
Parliament that “after all science is but a small part of education.”?
The Universities Test Acts have been repealed. Natural Science
and the humanities arc now co-partners in university property
and according to the more or less explicit articles of partnership
there are two sorts of knowledge: useful or scientific, and humane
or gentlemanly. Uscful knowledge leads you to definite con-
clusions, and (like 1066) this is a good thing because it gives us
motor cars promoting travel whereby gentlemen can come to
no conclusions about more topics. The mission of humane know-
ledge is to prevent you from coming to definite conclusions by
propounding the unanswerable. This is also a good thing. When
curiosity might tempt them to conclusions which prompt un-
gentlemanly cffort or disloyalty to the property rights of other
gentlemen, it takes gentlemen out of danger.

! Morley, Appendix, p. 445, 1911 edition, ref. to Vol. ii, p. 236.
* Morley, Book III, Chap. VIIL
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In short the social function of the new compromise is to
protect the study of human society from what is called em‘piric.ism
(of approved topics) and muck-raking (when the subjecF is a
forbidden one). To those of us who live in Britain evolution is
no longer a forbidden topic. The perennial eclecticism of Protes-
tant Christianity has in turn assimilated evolution, the higher
criticism and birth control, if undertaken in a prayerful spirit.
To some extent it r-tains its hold on people because its more
vocal spokesmen include many men of humanc and gencrous
outlook anxious to redress remediable social grievances. In Britain
an organized movement to assert the clims of free scientific
enquiry in higher education would be scarcely necessary, if we
had to reckon with no serious opposition from other bodics.

None the less the birth-throes of a new science are still painful.
Although we do not confine a man to a Bishop’s palace with the
use of books when he looks up a telescope and announces a new
truth about the satelhees ot Jupiter, penaltics for enquiry into
torbidden topics are scarcely less discouraging than in former
times. Ithe pries into the balance sheet of a great financial corpora-
tion and publishes the truth about it, we send him to hard labour
without writing materials. We no longer call it heresy. Our
sccular theologians call 1t criminal libel.

To-day active opposition to realistic rescarch is mainly directed
against attempts to study how man can enlise the new powers
which science has placed at his disposal for the satisfaction of
common social needs and the prolongation of human hfe. This
opposition takes different forms in different countries. In some
it 15 honestly anti-rationalistic. In our own it is professedly
“rational.” An example of the former is Fascist propaganda
which exploits fear of unknown contingencies and sentiments of
frustrauon which fasten on the foreigner m our midst as the
convenient symbol of inconvenient innovations. In Britain the
main obstruction to scientific humanism is the old cnemy of
science. No longer the ritual Platonism of the Churches, it is
now the secular Platonism of the universities.

Two featurcs of a culture which has its social basis in servile
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labour are cxemplified by Platonism. Both ar. hostle to the
scientific outlook and both were recognized as such by the
pioneers of the English Royal Society, when the foundations of
English empirical tradition were established. One is a pernicious
belief in the all-sufficiency of formal reasoning uncheched by
search for new information. The : wo Bacous in succession Jed
the revolt against it. Sprat, cpiscupal author of the first history
of the Royml Society, and Joseph Glanville, the concmporary
free thinker, who wrote about the hallowed pastime of witen:
burning, afterwards called it the “notional” or “disputatious” way.
The other hallmark of a leisure-class culture is ostentatious mss-
tence upon sheer uselessness. In contradistinction to this conception
of gentlemanly crudition Robert Boyle urged that the Iuvisible
College value only “such knowledge as hath a tendency to use.”

For topical illustrations of the “disputatious” or “notional” way
no comparison between anatomy or astronomy in the mediacval
universitics and the teaching of economics in the universitics of
Britain at the present day could be more damaging than the
remarks of Sir William Beveridge in his recent farewell address
to the London School of Economics. The futility of contemporary
social studics in Briain is directly traccable to the dominant
Platonism of the humanistic teaching in the older universitics,
especially Oxford. A course of Greats (ancient or modern) accom-
paniced by practical exploits in the Union debating socicty provide
the chief method of preparing students for rescarch and teaching
in cconomics and sociology. The results might be anticipated, if
only because the rescarch mentality is negatively corrclated with
great facility in oral discourse.

Uncontaminated exaltation of usclessless in its most benign
form is best studicd among teachers of languages. They are as
peace-loving as most of us. They arc more alert than the aver-
agc citizen to the linguistic misunderstandings which armament
manufacturers and dictators are swift to exploit. Above all they
arc in a position to realize how much the furtherance of an
enduring world peace is bound up with promoting a world
language; and they have the raw materials at their finger-tips.

E
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So we naturally expect to find them foremost in making a con-
structive contribution to the problem of linguistic minoritics.
Alas, the truth 15 far otherwise! To endow human life with new
powers and mventions, as Bacon defined the goal of naturalistic
studics, is not the amm of humanistic teaching 1 British universi-
tics. In Great Britam the only important rescarch undertaken to
promote the development of an international language is that of
Mr. C. K. Ogden in the Orthological Institute. Like the Royal
Institution where Davy and Faraday laboured, it has no connection
with a university,

There is still a third way m which the influence of Platonism
in Fnglish university policy can obstruct the rational recognition
of the new constructive powers which science has placed at our
disposal. Such an cducational reformation must begin with a
new outlook on the teaching of science. Science has been intro-
duced for vocational reasons without regard to its social back-
ground, its social impact, or 1ts social potentialitics. A reformation
of this kind could be carned through speedily 1f the departments
of education m our umversities were willing to give the lead.
In jumor positions we have some excellent young mcn and
women with a vision of what cducation might and should be.
A big obstacle to the success of their eftorts is the fact that a
degree 1 classical philosophy at a mediaeval university is an
almost indispensable preliminary for promotion to professorial
respousibility.

The suppositious ment of the humanistic teaching which
British umversities provide 1s that 1t encourages tolerance. When
a deep understanding ot the social forees mouldmg contemporary
soctety 1s needed a bxoad mind 15 a high pr icc to pay for an
empty head or—what comes to the same in the end—a head
tilled with no information relevant to the specific peculiarities
ot our own civilization. This dichotomy between humanistic
studies which bash in the enjoyment ot a refined usclessness
and nataral science which endows human hte with new powers
and mvennons is surely a key to the outstanding paradox of
modern rationalism. We are witnessing two concurrent pro-
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cesses. For the time being confidence in the exercise of man’s
reasoning powers applied to the manufacture of substitutes, the
production of power, the control of diseases and the discovery
of new means for communication and transport is growing.
Meanwhile confidence in the use of reason for adapting our
social institutions to the new task of exploiting new found
knowledge for the satisfaction of common human needs is losing
ground on all sides. So the kingdom of reason suffereth violence,
and the violent take it by force. The apparent growth of rational-
ism in the domain of external nature may soon be arrested, and
even if science and civilization do not perish together in a general
conflagration, both will suffer a heavy set-back for years to come.

§3

We live in a community in which all branches of natural
science are to some extent subsidized by the State. There is no
longer any vigorous opposition to the teaching of science from
the Christian Churches, and a totalitarian Government which
might impose the teaching of a particular biological or other
doctrine has not yet established itself in this country. It is more
likely that a Totalitarian movement will attain than that the
Christian Churches will regain the power to restrict scientific
enquiry. So we need be far less interested in philosophical differ-
ences which separate us from liberal Christians who share similar
social views than we might have been fifteen years ago. What
concerns us more is how those who share the scientific outlook
should meect the challenge of Totalitarianism.

On a long view thosc who belicve that the challenge of
Totalitarian movements calls for a united intellectual front “to
defend our social heritage” invite defeat. Such makeshifts claim
rational assent in so far as we are convinced about two things.
One is that therc is immediate danger of the rapid spread of
Totalitarian doctrines in Britain. The other is that there is much
likelihood of early collapse of the dictator cult. The prospect of
a protracted conflict of ideologies admits no easy solution. It
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calls for candid admission of the shortcomings of a social culture
which 15 not traming a personnel compctent to give constructive
leadership in a democratic socicty. The present task of rationalism
is to take the mitiative in exposing the defects of our existing
cducational system and m providing proper remedies.

Totahtarianism of the German type is in part a responsc to the
hopeless monotony of hife in the bechive aty of modern indus-
trialism. To that extent reason can offer but one antidote to its
allurements. Our task should be to awaken a hvely sense of the
social possibilifies of the new powers which science confers.
The real obstacles to freedom of thought to-day arc obstacles
to the co-ordmated realistic study of social institutions from this
standpomt. In Britan those obstacles come chiefly from the
humaniuc teaching of the universities, where Platonism remains
more firmly rooted, because no longer the handmaid of theology.
Secular Platonism has a seductive serenity which permits its
votarics to behieve they are rational when they are merely
suspending violent eftore. The pleasant aspect which this confers
leads persons of all persuasions to seck them as allies in circum-
stances when quality 15 Iess important than quantity.

It is enough that those who attack are united by the common
am ot crushing the enemy. Such is the common denommator
ot rationalism when an established Church has forfeited its capa-
aty to make converts without relinquishing its intention to con-
trol education. Allies in defence must be united by the more
substantial ties of common loyalty to the institution they are
detendmg. Henee the plea for a united intellectual front to protect
liberal culture against the onslaught of a world movement with
the tanatical vitality of sixth-century Islam derives no justification
trom the successtul allance of evolutionists and Oxtord Liberals
in the struggle agamst ceclesiastical control of the English univer-
siies. A detenave alliance against Fascism can too casily become
an undertaking to whitewash the patent defects of a social culture
which has ceased to inspire reverence. Tt becomes a Conservative
rally to retain the culture of a privileged class with the defects
mherent m a culture based on social privilege. It thus surrenders
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the divine fire of rebellion to the perpetual custody of its
opponents.

The Mediterranean civilization is on its death-bed. A vigorous
rationalism prescribes Caesarian section. Genteel bulletins announ-
cing that the patient is progressing favourably will not diminish
the sales of fake medicines. In Britain the time has passed when
men can be profitably united by tae common tic of mere scepti-
cism. The challenge of Fascism must be answered by a creed as
positive as Fascism itself. There may yet be time to salvayge
what is best in European culture, as we know it, if we oursclves
take the initiative of proclaiming our own shortcomings, the
shoddiness of much we have inherited from the slave civilizations
of the Meditcrrancan world, and the need for a great educational
reformation to prepare man for the new Age of Plenty which
lies at hand.  This must be the positive minimum of a united front
to meet the challenge of Fascism.



5

Sir William Petty and Political Arithmetic'

It was by him stiled Political Arithmetick in as much as things
of Government . . . and the happiness and greatness of the
People arc by the Ordmary Rules of Arithmetick brought into
asort of Demonstration. He was allowed by all to be the Inventor
of this method of instruction, where the perplexed and intricate
ways of the World are explaned by a very mean science; and
had not the Doctrines of this Essay oftended France, they had .« . .
found followers as well as improvements before this ime to the
advantage perhaps of mankind . . .—Shelborne’s Preface to
Petty’s Polinicall Arithmitick, 1691.

1E s1upyY o1 population 1s the only branch of social rescarch
Twith its own logieal techmque for the detection and co-
ordination of factual data. This 15 not surprising when we recall
the circumstances of 1ts orgin. The men who brought it into
bemg were actively assocated with the group which laid the
foundations of the British empirical tradition of naturabstic
enquiry. Some httle-known information about the three founders
of Brish demography-—Graunt, Petty, and Halley—1s given
M a4 recent memoir by Dr. Kuczymkl. The soctal context
which brought them together 15 a theme worthy of more
comment.

The names ot all three are found in the original List of Fellows
ot the Royal Society when it recewved its charter in 1662, The
“mgentous author of the Bills of Mortality” referred to in Sprat’s
History was of course John Graunt, the first writer on vital
statistics. The tirst lite table—that of Halley-—was published in
the Philosophical I'ransactions of 1693. Halley’s position in the

Y From Poluical Aruhmense (London: George Allen & Unwin).
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world of natural science is made memorable by the comet which
bears his name. The presence of Graunt and of Perty, author of
the Politicall Arithmitick, demand an explanation. Especially is this
true of Petty. Petty is sometimes claimed as an economist. The
association of cconomics with scienee jars harshly on the modern
car.

The issue of the Lansdowne Collection of unpublished fraz-
ments (1927) has thrown new light on the intellectual outlook
of Petty. “By turns cabin boy, hawker of shain jewellery, scaman,
inventor, physician, Fellow and Vice-Principal of Brasenose,
Professor of Anatomy at Oxford, and of Music at Gresham
College, Surveyor, Member of Parliament, landed proprietor,
philosopher, statistician and political cconomist,” the author of
the Politicall Arithmitick was in short a man of affairs. What is less
known about him is that some of the carliest meetings, perhaps
the first, of the “Invisible College” met in Petty’s rooms at
Oxford.! Besides Boyle and Petty, the group so called included
Christopher Wren, Bishop Wilkins, Seth Ward the astronomer,
and later Hooke. It was the parent body of the Royal Society,
and Petty justly ranks with “the father of chemistry and the cousin
of the Earl of Cork” as one of its co-founders.

Two circumstances conspired to encourage fruitful collabora-
tion between men who, like Graunt and Petty, were pioncers of
realistic social enquiry with men who, like Hooke and Newton,
made Britain supreme in the domain of natural science. In the
Century of Inventions® leaders of theoretical science were in close
touch with inventors, sca captains, surveyors, and architects. They
were acutely interested in the material forces propitious to the

1 ]t would appear that the carlicst meetings were in Petty’s rather than in
Boyle’s rooms. In the mtroduction to their new edition of the Hooke Diaries,
Robinson and Adams state: “They held a weekly meeting ‘“first at Dr. Petty’s
(in an apothecaries house) because of the convenience of nspecting drugs, and
the like, as there was occasion; and after his removal to Ircland (though not so
constantly), at the lodgmgs of Dr. Wilkins . . . and after his removal to Trimty
College, Cambridge, at the lodgings of the Honourable Mr. Robert Boyle.” ”

? Deliberate metalepsis. The Marquis of Worcester's title refers to the actual
number listed.
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advancement of scientific knowledge or otherwise. They were
cqually alive to the ideological obstacles which hindered the pro-
gress of discovery. In active revolt against the scholastic tradition
of the univer«ities the Invisible College had begun its informal
sessions within a decade of the death of Galileo. Less than half
a century had clapsed since the Parhament of Paris—so Voltaire
tells us—enacted a law by which the chemists of the Sorbonne
must conform to the trachings of Aristotle on pain of death and
confiscation of goods. Shortly after Newton’s death Voltaire
wrote that Descartes “quitta la France parce qu'il cherchait la
verité qu'était persecutée alors par la misérable philosophie de I'école”
Newton “a véeu honoré de ses compatriotes et a ¢eé enterré
comme un rot qui aurait fait du bien a ses sujets . . . heurcux et
honoré dans sa patric. Son grand bonheur a été non sculement
d’étre né dans un pays hibre mais dans un temps ot les impertinences
scolastiques ¢tant bannies la raison scule était cultivée.”

Close association of scientific theory and social practice is a
feature of the “adventurous hopetulness” of earlv English capi-
tahsm, sufhaently documented by Hessen in Ins essay on the
Leonomic Roots of Newton’s Principia, in Professor G. N. Clark’s
recent lectures, and m the Preface of the new volunie of Hooke's
Duaries cdiced by Robmson and Adam. The tounders of the
Invisible College were among the carliest apostles of the social
creed of nmeteenth-century capitalism. In his own words, Bovle’s
gospel was that “the goods of mankind may be much mcreased
by the naturalist’s msight into the trades.”” In a leteer to a friend
named Marcombes he says:

The other humane studies Tapply myselt to are nawral philo-
sophy, the mechanics and husbandry, according to the prnciples
of our new philosoplical colledge that values no knowledge bue
as it hatl a tendency 1o use. And therefore T shall make 1t one of
our suits to you that you should take the pams to enquire a heele
more thoroughly mto the ways of husbandry . . . which will
make you extremely welcome to our invisible colledge.

In tracing the origins of the Invisible College during the years
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which immediately preceded the first revolution of Stuart times,
Sprat remarks:

Ishall only mention one great man who had the true imaginatior.
of the whole Extent of this Entcrprise as it is now set on foot, and
that is the Lord Bacon in whos books there are everywhere
scattered the best arguments that can be produced for the Defence
of experimental philosophy, and the best Directions that are
needful to promote it.

Bacon’s dcfence of experimental philosophy is now a well-
thumbed brief. One of his directions to promote it is forgotten,
though “adorned with so much art” as Sprat appraised. It would
be hard to find a better statement of what Hessen calls the unity
of theory and practice than the passage which opens with the
following words in the Novtm Organun:

The roads to human power and to human knowledge lic close
together, and are ncarly the same; nevertheless, on account of
the pernicious and inveterate habit of dwelling on abstractions,
it 1s safer to begin and raise the sciences from those foundations
which have relation to practice and let the active part be as the
scal which prints and determines the contemplative counterpart.

In this spirit the Royal Socicty began its labours.

They design [Sprat tells us] the multiplying and bcautlfymt_,

of the mechanick arts. . . . They mtend the perfection of g graving,
statuary, limning, commg ‘and all the works of smiths in iron of
steel or silver. . . . They purpose the trial of all manner of
operations by Fire. . . . They resolve to restore, to enlarge, to
examine Physick. . . . They have bestowed much consideration
on the propagation of Fruits and trees. . . . They have prin-
capally consulted the Advancement of Navigation. . . . They

have employed much Time in examining the Fabrick of Ships,
the forms of their sails, the shapes of their keels, the sorts of
Timber, the planting of Fir, the bettering of pitch and Tar and
Tackling.
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The design included a conspectus of all the principal tech-
nological problems which affected British mercantile supremacy
and the theoretical issue relevant to their solution. Of all these
“histories” the most illuminating compilation is the Heads of
Lnguiries into the state of British Agriculture. Twenty-six ngor
qucstmmmlrcs were printed that they might be “the more univer-
sally known” and that persons skilful in husbandry might be
“publickly invited to impart their knowledge herein for the
common benefit of the country.” The topics included “the several
kinds of the soyls of England (sandy, gravelly, stony, clayie,
chn]ky, light nmu]d, healthy, marish, boggy, fenny or cold
weeping gzmund) " when cach was “employed for arable”; “what
peculiar preparations are made use of to these soyls for cach kind
of grain, with what kind of manurc they are prepared; when,
how and in what quantity the manure is laid on”; “what kinds
of ploughs arc used”; “the kinds of grain or sced usual in Eng-
land”; “how cach of these is prepared for sowing,” “there being
many sorts of wheat . . . and so of oats . . . which of these grow
in your country and in what soyl, and which of them thrive
best theie . .75 “how they differ in goodness”; “what kinds of
grain arc most proper to succeed there”; “some of the common
accidents and discases befalling corn in the growth of it, being
blasting, mildew, smut, what arc conceived to be the causes
thereot and what the remedies”; “annoyances the growing corn
is subjected to, as weeds, worms, flies, birds, mice, moles, etc.,
how they are remedied”; “waies of preserving the several
sorts of grain”; “how the above-mentioned sorts of soyl arc
prepared when they are used for Pasture or Mecadow™;
“the common  annoyances of these pasture and meadow
grounds.”

Such are samples of the questions. The replics to them were
placed after discussion in the archives from which they have been
lately rescued by Lennard, who analyses them in an article in
the Economic History Review (iv, 1932). Here deliberately and
systematically orgamzed science takes stock of the common
experience of mankind to formulate problems for which precise
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solutions are now available. Truly “a brave attempt to link up
book learning and scientific rescarch with the experience of prac-
tical farmers” as Lennard says. We may go further and say that
it is the first comprehensive vision of a rationally planned ccology
of mankind.

The direct affiliations of the Invisitle College with sociological
inquiries arc less well known. Sprac gives an cloquent list of the
“qualities which they have principally required in tho:> whom
they admitted.” First he insists on freedom for different schools
of religion or philosophical persuasion. “This they were obliged
to do or else they would come far short of the largeness of their
own declarations. For they openly profess not to lay the Foun-
dation of an English, Scotch, Irish, Popish or Protestant philo-
sophy, but a philosophy of mankind.” Nationality was to be no
barrier. “By this mcans they will be able to scttle a constant
intelligence throughout all civil nations and make the Royal
Socicty the gencral bank and free port of the world.” The third
and most significant for our present theme was “the equal balance
of all professions.” Sceing that “so much is to be found in men
of all conditions of that which is called pedantry in scholars,”
they were to take care lest “Mechanicks alone were to make a
philosophy . . . and force it wholly to consist of springs and wheels
and weights.”

To be sure there were “some Arts on which they have no mind
to intrench as the Politicks, Morality, and Oratory . . . because
the reason, the Understanding, the tempers, the Will, the Passions
of Men are so hard to be reduced to any certain obscrvations
of the senses and afford so much room to the observers to falsify
or counterfeit.” This omission was to be transitional, “Man’s soul
and body . . . are one natural engine of whose motions of all
sorts there may be as certain an account given as those of a watch
and a clock.” Later on “when they shall have made more progress
in material things they will be in a condition of pronouncing
more boldly on them too.” Where the facts were accessible to
the senscs there was to be no barricr to common intercourse
between the natural and social sciences. “That they are likely to
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continuc this comprehensive Temper hercafter, I will shew by
one instance, and it is the Recommendation which the King him-
self was pleased to make of the judicious author of the Observations
on the Bills of Mortality, in whosc clection it was far from being
a prejudice that he was a shopkeeper of London. . . . His Majesty
gave his particular charge to his Socicty, that if they find any
more such Tradesmen they should be sure to admit them all
without any more ado.”

Of the 1deological milicu in which men like Graunt or Petty
rubbed shoulders with Newton and Boyle, Flamsteed and Hooke,
Sprat has much to say. There was then what there 15 not to-day,
and perhaps has never sice been m the history of English social
culture. Copernicus had made a common platform for students
of nature and socicty by showing that you cannot build a science
on the shifting sands of self-evident princtples. Sprat spoke for
Graunt when he contrasted the Baconian method with that of
therr predecessors who

began with some general defmition of the things themselves
accordmg to their universal natures. . . . But though this notional
war had been carried on with far more care and calmness amongst
them than 1t was: yet it was never able to do any great good
towards the enlargement of knowledge, becatse 1t rehied on
general terms which had not much foundation in knowledge.
That this msisting altogether on established axions s not the
most usctul way 1s not only clear in any such conceptions which
they managed but also m those things which e before every
man’s observation. . . . To make a prudent man in the affairs
of state there must be a sagacity of judgment in particular things,
a dextenity in discerning the advantages of occasion, a study of
the humour and mterests of the people. . . . The very way of
diputing 1tselt and mferrmg one thing from another alone 15 not
at all proper for the spreading of knowledge. . . . For 1f but
one lmk m the whole chain be loose, they wander far away and
seldom or never recover their first ground again. It may casily
be proved that those very themes on which they built their most
subtile webs were not all collected by a sutlicient mformation
from the things themselves, which if it can be made out, I hope
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it will be granted that the Force and Vigour of their wit did
more hurt than good.

In England the scholastic tradition of the universities was suffi~
ciently strong to frustrate the rapprochement which Petty
favoured. How strong it still is may be judged by contrasting
Sprat’s remarks with the following citation trom a recent book
ostensibly composed to divulge The Nature and Significance of
Lconomic Science. In it Professor Robbins writes:

It will be convenient, thercfore, at the outset of our investigu-
tions if, instead of attempting to derive the nature of economic
generalizations from the pure categories of our subject-matter,
we commence by examining a typical specimen. It is a well-
known generalization of elementary Price Theory that, in a free
market, intervention by some outside body to fix a price below
the market price will lead to an excess of demand over supply.
. . . Upon what foundations does it rest? . . . It should not be
necessary to spend much time showing that it cannot rest on any
appcal to History. . . . Itis cqually clear that our belict does not
rest upon the results of controlled experiment. . . . In the last
analysis, therefore, our proposition rests upon deductions which
arc mmplicit in our initial definition of the subject-matter of
Economic Science (p. 72).

Lest it might be thought that this is an isolated passage wrested
from its context, a further quotation states that “the truth of a
particular theory is a matter of logical derivation from the general
assumptions of the subject” (p. 106).

The author of the Politicall Arithmitick had anticipated a proper
remedy for this notional warfare and “les impertinences scolastiques”
by prescribing the education for a man prudent in the affairs of
statc.

Hindrance [he says] of the advancement of learning hath beene
because thought, theory, and practice, hath beene always divided
in severall persons; because the ways of learning are too tedious
for them to be joyned. And whereas all writings ought to be
descriptions of things, they are now onely of words, books know
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little of things, and the practicall men have not language nor
method enoush to describe [them] by words.

To remedy this he proposes “a supellex Philosophica worth
500/,. Let the Studients of the Schoole,” he says,

have Languages, excrases and Draught, with a competency of
Anthmeuc, Algebra, Geometry, Geography and Chronology. Of
motions and Mcchwnies. Of sounds, echoes, and Musick. Of
Opticks, vistons, and scenes. Of Magneticks. Of ships and sailing.
Of Howsing. Of Land carnages. Of Pumps. Of Mills. Of Clocks
and Clepsydras. Of Guns, Powder, and fireworks. Hydrostatics.
Colorations. Figurations. Cloath, Leather, IHats, paper. Spiming,
Kmting, weaving. Mcteors and Tides. Astronomy and Dialls.
Ayie, fier, water. Ballisticks. Analysis of the People. Principall
salts. Chynueall operations. Metalls, Quick silver. Glass and Gems.
Fabnck of Anmnalls. Synopsis of Discases. Botanicks. Georgicks.
Inscets. Beoes, spiders, and silkworms. To expound the Museum
of Gresham Colledge. To be performed m an yeare of 40 weckes.
Each week to consist of 5 dayes, and cach day of 3 howers. In all
600 howers. Let the Collegium consist of 20, under 3 masters,
at 20/, per head. The Counal of the Royall Society to bee

Sponsores.

He suggests separate curricula for the education suitable to a
man ot attars, a fop, and a courtier. For the first he recommends
thirteen disciplines:

Latne, French, cte. To write any hand. Printing and designing.
tenang and gymnasucs. Smgig at sight. Geometry, Arithmetic
and Algebra. Anatomy and Chirugery. History of Trades.
Cookery and Pharmacy. [Ars Venerns) Jugling and Legerdemain,
Physicall secrets, vecetpts and expeniments. Optics, Magnetics,

Jewelling.
For the top he recommends only:

Dancing and Vaulting. To understand a horse and riding. To
Play at severall games. The Att of Treating and dressing. The
small moralls. Histrionic. Hunting and Hawking.
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The reader will recognize which of these alternatives corresponds
most closely to the intellectual preparation esteemed proper for
a twenticth-century cconomist.

Petty’s cducational mterests ranged over a wide ficld. He
believed in teaching algebra as a branch of grammar. A delightful
letter in which he discusses what algobra is might well be repro-
duced in every clementary text-book without excluding the quaint
conclusion:

Archimedes had Algebra 1,900 years ago but concealed it
Diophantus had it in great perfection 1,400 years smce. Vieta,
DesCartes, Roberval, Harriot, Pell, Outread, van Schoten and
Dr. Wallis, have done much m this last age. It came out of Arabia
by the Moores into Spaine and from thence hither, and W/ilham]
Pletty] hath applyed 1t to other than purcly mathematicall mat-
ters, viz. to policy by the name of Politicall Arithmitick, by reducing
many termes of matter to termes of number, weight, and measure,
in order to be handled Mathematically.

Part of lus programme for educational reform anticipated
Bentham and C. K. Ogden. There is a project (No. 46, op. cit.)
tor “The Dictionary of Sensible Words” setting forth “what
words have the same meaning, what words have many mean-
mgs . . .7 and “words which by having too many mecanings
bave none.” Whereto he appends inter alia God, gentleman,
beauty, courage, martyr, and duty. We can well imagine the
following excerpt from a modernized edition: EconomisT (a)
Amcrican see Arralrs (man of), (b) English sce Merapnysician
(British).

The Lansdowne Collection contains several fragments of a
prolegomena to social biology. Petty proposes a scala naturae and
discusses wherein man differs from and resembles other brutes
from a strictly behaviourist standpoint:

Man being the first or Topp of this Scale, the question is what
Animall shall bec next. . . . In the Opinion of most men, the
Ape or rather the Drill (which is the largest and most manlike
species of Apes) should claim the 2d. place unto which we have
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preferred the Elephant, 1st because his shape is far neerer to that
of Man than any other Animall’s is, and for that his Actions as
they have been reported by those who pretend to know them
do m many points resemble those of a Man. Nevertheless [since]
it be true that an Elephant can understand the language better
then a Drll, and that the Mens of an Elephant doth come necrer
the Mens of a man, although the shape of a Drill comes necrer
the shape of a man, I shall choose (as I have donc) to give
preference unto the Elephant. Speech is more pecuhar unto, and
coptous mn a Man than m any other Ammall, and consequently
wee might i that respect give the 2d. place to Parrots, or that
speaes of them in which the formation of Articular sounds and
the mitation of Man’s Speech is most conspicuous. Nor is an
Ape so considerable to mee for imitatng the externall and visible
motions of the parts and Organs of a Man, as speaking Birds arc
for inutating, by a sort of rcason and internall sence, the motion
of the idden and unseen mstruments of speech, which are the
Muscelle of the Lungs and Larynx. But 1t 1s plan that although
Parrotts do pronounce words, that they do it but as sounds, and
not like men, as the signs of things, Actions and Notions; and
comequently this faculty of speakmg birds extendimg oncly to
sounds and not to the Concepuons of the Mind. . . . Haveing
admitted the Parrott to a nght or Compention, 1 will not exclude
the Bee, referrmg you to what Virgil and mant observant Men
have seriowsly and experimentally, not vamly or fabulously,
spoaken of them; and among all the admirable operations of the
Bee, 1 pretere his pollicy, assigning that faculty for the thing
wherem hee comes neerest to Man. And pollicy or the Are of
Government seems to bee the most comsiderable faculty ot'a Man.

Having reflected on the differentiae of the human species, he

torestalls the exploits of Malthus in the sigmficant assertion:

A man doth ditter from all other animals i use of the female,
and generation. By usig the same without designe or desire of
genetation, and when generation 1s needless or mmpossible. In
makmg such rules and lawes concerning the same, as no other
anmmall doth; and all this wlnle making all the acts and mstruments
thereot ndiculous, shamefulle and filthy, so as not to bee seen or
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spoken of in the company and presence of [others without:]
laughter.

Most remarkable of all the fragments are proposals for sex
reform in Nos. 91 to 94 in the Lansdowne Collection. These
include polygamy and family allowances. An claborate cxercise
in Politicall Arithmitick is appended to the proposal that

s0s. per annum bee allowd for keeping a chuld oll fnll 7 yeares
old, and 20s. for a woman lying m, to the publicq places or to
cach woman herselfe m particular. That at 7 yeares old the
children bee disposed for 14 yeares after, and bee then tree, having
been taught some Trade. That every man and woman have
a livelyhood ut alibi. That a woman is not bound to declare the
father, but to the officer who was privy to the contract and habet
sub sigillo. That this liberty for short marriages do not take away
the present way, nor other covenants of cohabutation, cstate,
rewards, etc. That both parties shall sweare they |are] free from
any fowle discasc.

In a different context (Nos. 119, 120) he applies the Politicall
Arithmitick to the simple machines: “By a common Pump a man
can raisc 32 gallons 30 (fect) high in a minute, or 8 tons in an
hour.” In short, Petty was a pioncer of Social Technology. He
anticipated the only rational basis for costing the resources of
human welfare in his papers on Taxation:

Our Silver and Gold we call by scveral names, as in England
by pounds, shillings, and pence, all of which may be called and
understood by cither of the three. But that which I would say
upon this matter is, that all things ought to be valued by two
natural Denominations, which is Land and Labour; that is, we
ought to say, a Ship or garment is worth such a mcasurc of Land,
with such another measure of Labour; forasmuch as both Ships
and Garments were the creatures of Lands and mens Labours

thercupon.

Necdless to say, Petty had his comic side. You cannot make
spiritual omclets without breaking metaphysical cggs. Like
Hooke and Boyle he had the knack of proffering his most radical
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proposals within the framework of the prevailing ideology. He
was scarcely in advance of his time in advocating “simple death”
as a penalty for bankrupts and bedlam for “‘scepticall hereticks.”
In farrness, it may be added that a mark of interrogation was
placed agamst the last. His views on religious and sexual freedom
display the same devotion to business prmciples. Polyandry was
permnssible provided that “none copulate without a covenant.”
Polyandry without covenant was to be punished with death.
For polygamy without covenant he proposed death expedited
by gonadectomy without anacsthesia.! Heresy was permissible
provided that a busmess contract preceded it and due notice of
fresh deviations from theological rectitude was given:

That the Persons desirmg liberty must put themselves into
tribes or Classes, by exact declaration, wherein they respectively
differ m doctrme or worslup from the State Religion; with a
protestation that they belave the said doctrme and  worship
necessary to the quiet of their Conscience here, and their Eternall
Weltare after Death. ... Upon all wlich there must bec a
mutuall assurance, that such Liberty and Indulgence shall bee
perpetuall, or not alterable but upon clecre conditions and long
warning.

§2

Before the publication of the Lansdowne Collection we had
known ot Petty as a pioncer and as a man of affairs. We now see
hinin a new hight. The tireless versatility and consuming curiosity
ot men hke Willam Petty and Robert Heoke can only prosper
when socual circumstances sustain high hopes in those whose
brains have not been addled by a cloistered sophistication. If Petry
is justly claimed as the father of Political Economy, the character
and mterests of no man could differ more conspicuously from
those of a umvensity professor of cconomics. He had the first desi-
deratum ot a genuine man of science—the 1tch to discover things
tor himselt. He could hunt for them mn unexpected places.
Valumg above all knowledge “as 1t hath a tendency to use” he

! Vide No. 146, Lansdowne Collection.
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made no bones about admitting when he wanted to get some-
thing done. An impartial contemporary comparing the Politicall
Arithmitick with the Sceptical Chymist might have been at pains
to forecast whether the progress of chemistry would justify the
comparison which Jeremy Bentham made a century later. Refer-
ring to Lavoisicr’s discoveries and the state of social enquirics
Bentham exclaims, “Think of what chemistry was before that
time—think of what it has since become!”

The training of an English cconomist makes no provision for
studying the “history of trades, receipts and experiments, phar-
macy and jewelling.” So it will not be profitless to pursue Ben-
tham’s counsel. Between the work of Boyle and that of Lavoisier
the course of chemistry did not run smooth. The reason why the
Sceptical Chymist signalizes the dichotomy between modern
chemistry and alchemy is that the air pump of “the immortal
Mr. Boyle” had proved beyond dispute the existence of the third
state of matter. Aristotle’s sclf-cvident doctrine that air is weight-
less had been conclusively disproved. The spirits of the retort
were for the first time recognized as matter in an attenuated form,
compressible—as Boyle had shown—according to ascertainable
laws. The new laws of gas mechanics were established by the
ungentlemanly process of manual experimentation without assis-
tance from the original definitions of the subject. After nincteen
centuries of Aristotelian futilities the common pump had come
into its own. The doctrines which Aristotle had cxercised the full
powers of his ingenuity to discredit had been spread abroad by
Gassendi’s commentarics on Epicurus. Hooke’s experiments on
gunpowder and Mayow’s work on breathing had sct the stage
for a correct understanding of combustion and oxidation. It
scemed as if the world of science was ready for the recognition
that matter, contrary to sclf-cvident principles, is not continuous.

Seemingly every obstacle to uscful knowledge about the most
ancient of chemical industrics had been removed. It was now
known that metals gain weight when heated in air to form a calx
(metallic oxide). A straightforward explanation of this fact is that
they combinc like charcoal or sulphur with Hooke’s nitro-acrial
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particles of the air itself. “The atoms of Democritus and Newton’s
particles of light”™ as Blake sung of them later were destined for
tardy recogmuon. While the Englsh cmpirical school were
making the discoveries indispensable to fruitful definitions and
salutary principles, Teutonic sophistication had anticipated Pro-
fessor Hayek’s belief that principles must be settled before realistic
enquiry can be undertaken with impunity.! A school of Con-
tnental chemists staked the claim for preserving the purity of
their subject from contamination with the new theoretical prin-
aples denved from the study of heat m the first phase of steam
technology by fabricating a doctrine of clegant ingenuity. This
last attempt to sustain the clemental nature of fire in Aristotle’s
system provides an instructive model. The argument runs as fol-
lows. It 15 selt=cvident that 1f things burn, they must contain the
tie principle. A combustible substance is therefore a compound
of a wly or non-combustible material with the fire principle
phlogiston. Since the escape of phlogiston, when a combustible
substance burns or a metal 15 oxidized, 15 accompanied by pro-
duction of non-combustible material which actually weighs more
than 1ts predecessor, it 1s cqually self-evident that phlogiston is
endowed with the opposite of weight, i.c. levity or the power
to make a body weigh less.

The socual circamstances of the time provided matters too
weighty to sustain the “levity” of Becher and Stahl. From the
middle of the cighteenth to the first decades of the nincteenth
century asuccession of chamical industries were founded to meet
the exhaustion of fucl supphies. Commercial production of sul-
phuric acid (1740) followed by Keir's alkali factory (1780),
hydiogen balloons m the same decade, Murdoch’s coal gas,
bleaching powder, beet sugar, and phosphorus matches—all these
preceded the revival of a robust materialism in England. The new
theoretical leadership demanded by the circumstances of the time
was supphied by such as Dalton, Davy, Faraday, who were largely
recrwited from a new fund of social personnel while the echoes
of the phlogiston doctrme sall reverberated in the established

! Economica, 1937.
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universities. It now provides the comic relief of an carly stage
in the teaching of chemistry. When political arithmetic is as firmly
rooted as chemistry in the social needs of mankind, marginal
utility will have joined the same limbo with entelechy and the
caloric.

In a printed lecture which will not have come before the notice
of most who rcad this essay I have suggested that we might
cxplore other differences between chemistry and social enquurics
before we advance an answer to these questions. In 1t T have
cnumerated three characteristics which cannot fail to impress a
student of natural science when he is brought into professional
contact with the conduct of social studics in English universitics.
Following the Novum Organum, I have called two of them the
Idol of Logic and the Idol of Purity.

The story of phlogiston reminds us that chemistry occupics its
present position of prestige and power because it has learned the
hard lesson that logic which may be a good scrvant is always a
bad master. In their turn cach of the natural sciences has had to
lcarn the same lesson which Bacon stated in immortal phrascology:
“It cannot be that axioms established by argumentation can suffice
for the discovery of new works since the subtlety of nature is
greater many times over than the subtlety of argument.” Bacon
was referring to cxternal nature. His words are still more truc
of human naturc and the institutions which arise from its pecu-
liaritics. Citations already given from the works of a contemporary
cconomist sufficiently show how little the new humanistic studics
have renounced the idolatry of logic. The theologians of the
Sorbonne confined their speculation within the legal conventions
of Aristotle’s logic. Economic theory with morc specious pre-
tensions reverts to the Number Magic of the Pythagorcan brother-
hoods. The following is a representative specimen from a book
by Dr. Hicks:!

If now the employer’s concession curve cuts the resistance
curve on the horizontal part, the union will generally succeed in

1 Theory of Wages.
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maintaining its claim; but if it cuts it at a lower point, com-
promise will be necessary and it is over such compromises that
misunderstanding and strikes caaly arise.

Readers who lack intellectual self-confidence may be trapped
into believing that such excrcises in draughtsmanship displayed
in books on cconomics record the results of real measurements,
as do curves in books on physics or biology. In contradistinction
to realistic enquiries on how trade unions actually behave, eco-
nomics is therefore interred to be an “exact” science. The epithet
is not a happy onc. All genuine science is as exact as needs be for
the tashs 1t undertakes and as exact as it can be with the instru-
ments at 1es disposal. Tt is equally concerned wath the qualitative
and quantitative charactersties of behaviour, and all new sciences
must traverse a wide terricory of natural history before uscful
measurements can be made or fruitful hypotheses based on them
can be tested. The relevant issue 15 whether the curves of the
cconomists correspond to any measurements which have been
made by them. An employer’s concession ““curve” is not a graph
in which a set of co-ordmates lay oft the measured concessions
which employers can or do make. A “curve” ot trade union
resistance 1s not a graph m winch a set of co-ordiates correspond
to observations of the behaviour of trade untonists or their
executives.

To sce what relation this has to the methods of scienutic mquiry
it is only necessary to recall a ““concession” curve or the resistance
curve tor a picce of wire. A curve which tells us how much a
wire spring concedes to the load applicd exhibits a series of points
cach based on the mean of careful measurenients of the observed
length of a particular spring when an observed load of guaranteed
weight 1s suspended from it. A curve which tells us the relation
of resstance to heat exhibits a series of points cach based on a
Wheatstone bridge observation of the conductivity of a real picce
of metal and a reading obtained from a relable and tangible
thermometer. The Lorrupondmg measurements of the employers’
concession and the trade union resistance curves exist in the brain
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of Dr. Hicks. Since he does not suggest any substitute for the ther-
mometer, balance, Wheatstone bridge, or micrometer scale, his
ingenious artistry lacks the merit of a speculative hypothesis for
more enterprising investigators to test. True sciencc is par excellenc:
such knowledge as hath a tendency to use. A scientific law embodics
a recipe for doing something, and i-s final validification rests in
the domain of action.

The immense confidence which certain scientific generalizations
rightly command depends on a large-scale opportunitics for
testing their capacity to bear fruit in the commonplace activities
of everyday lifc. Speculative extrapolations concerning the age
of the universe change from day to day as astronomical know-
ledge advances, and we should be justitied in treating astronomers
with the same suspicion as politicians if the credentials of astro-
nomy had no firmer basis. Our reliance on astronomy is justified
by the fact that it provides the farmer with a calendar of the
seasons, the fisherman with a table of tides, the statesman with a
map, the Union Castle Line with the mcans of navigating a ship
into port, and the Minister of Transport with fines from motorists
who fail to light up after civil twilight ends. The only valid dis-
tinction between pure and applied rescarch in natural science lics
between enquiries concerned with issues which may eventually and
issues which already do arise in the social practice of mankind. Con-
sequently the pure scientist knows that he has everything to gain
from encouragement of applied rescarch, and if the last survivors
of Darwin’s generation still murmur doubts about Mendelism,
the experimental geneticist goes on his way serencly confident
that the Feathered World will continue to advertise day-old sex-~
linked chicks, or that rabbit furriers now know how to make
pure lilac from blue beveren-chocolate havana crosses, and how
to fix “Rex” on any colour pattern in two generations.

In science the final arbiter of truth is not the self-evidence of
the initial statement nor the fagade of flawless logic which con-
ceals it. A subject which admits to the dignity of law statements
based on logical manipulations of verbal assertions is not a science.
What then is it? The newest apology of the Viennese school is
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that economics, as Professor Robbins conceives it, does not claim
to be a science. It is a logical technique which stands in much
the same relation to realistic social studies as does Newtonian
mechanics to experimental physics. It may be hoped that those
who advance the analogy have examined how the principles of
dynamics emerged from problems suggested by the introduction
of artllery warfarc and the technology of clock-making in an
age when the determination of longitude at sea was a pivotal
issuc in maritime undertakings. Science does not settle its tech-
nique of discourse in isolation from the process of discovery.
Men did not invent the caleulus and then proceed to investigate
the laws of motion. They discovered the need for a new logical
technique in the process of discovering the laws of motion, and
declared that the pre-cxisting logic was faulty in the teeth of
derision from official logicians such as Berkeley.

Need we say more, if we but recall the historic reflection of
Newton, prince of scientific logicians. Newton’s first correct cal-
culations of the carth’s gravitational pull on the moon remained
buried for a decade or more, because of what seemed to be a 10
per cent error duc to a faulty figure for the moon’s earth-distance
as then recorded. Hypothesis non fingo was the epitaph with which
they were laid astde. Whether the suggested simularity between
mechanies and cconomies is pertinent 1s a matter susceptible to
historical examination. This is somewhat unfortunate, because one
of the axioms of the London and Vienna school is that history
cannot teach them. Since history does not repeat itself, history
(they say) cannot become a seience. Accordingly (we presume)
palacontology is not a science, nor is petrology. Need we even
stop with physics, in which, as Professor Levy reminds us, no
experiment is ever repeated in exactly the same way:

We might have hoped that the substantial scholarship and
Englh empirical common sense of the Webbs would have pro-
duced a more healthy attitude to social rescarch. If the Webbs
ever Hattered themselves that they would find a following in the
univenstties, they falled to reckon with the Idol of Punity. The
special provinee of the Idol of Purity is to protect its worshippers
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against dangerous thoughts. Chemists want to make new com-
pounds and to discover new elements. If those who pursuc the
social sciences really wanted to make new institutions and dis-
cover new modes of social living, the social sciences might
advance with equal rapidity. The plain truth is that the academic
value of social research in our universities is largely rated on a
futility scale. A social inquiry which leads to the conclusion that
something has to be done or might be done is said to be “ten-
dencious.” In daily hymns to the Idol of Purity this refrain recurs
with soporific solemnity like selal in the Psalms of David. If
natural scientists prohibited all investigations when the rescarch
worker was suspected of wanting to find how to do something,
science would come to a standstill.

Besides ensuring innocuous aimlessness when social enquiries
make contact with the rcal world, the Idol of Purity prescribes
a gentlemanly understanding that every discipline in the univer-
sity curriculum is sufficient in its own right. Political science,
economics, and sociology are entitled to arrive at incompatible
conclusions so long as each refrains from examining the credentials
of the others. During the cvolutionary controversy biologists did
not take this view of professional ethics. There were giants in
those days. In natural science the greatest advances often occur
in the region where two traditional disciplines overlap. No chemist
is now anxious to tell you that what he is doing is too pure to
have any connection with physics. The crippling effect of the
Continental phlogiston doctrine, at a time when English physicists
had sct the stage for great theoretical developments, has taught
the student of natural science that he cannot afford to circumscribe
the boundaries of his enquiries in advance.

It is therefore difficult for a naturalist to understand why
Professor Robbins is so anxious to convince us that Austrian
cconomics, which, if a science, is presumably concerned with
aspects of human behaviour, has nothing to do with psychology,
which, if a science, is also concerned with characteristics of human
behaviour. The urgency with which he defends the purity of his
subject from contamination with empirical studies is perhaps
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explained by his pre-Baconian conviction (p. 132) that “the
relation of pork to human impulses . . . is verifiable by intro-
spection.” Genuine scientific knowledge of the biological basis
of human nature, and the scarch for the laws which condition
soctal habits and social preferences, are perforce dismissed with
the assertion that in choosing between alternative systems of
socicty “only a complete awareness of the implications of modern
cconomic analysis can zonfer the capacity to judge rationally”
(p. 139). If cconomists displayed a more becoming modesty
towards their own intellectual limitations, it would be harsh to
add that a rational judgment on the choice of social organization
would demand  considerably more knowledge of electricity,
brochemstry, and genetics than writers on economics usually
P()\\L‘\S.

The frusttul association of social and naturalistic enquiries in
the programme of the Invisible College was possible because
Petty and others like him realized that what is a “weighty matter”
is also a socual question. Speakmg of the origins of its successor,
Sprat says “and trom this Institution and Assembly 1t had been
cnough it no other advantage had come but this, that by this
means there was a race of young men provided against the next
age.” If the present teaching of the new humanistic studies in our
universities talls short of this, we need not seck the remedy afar.
The exaltation of “pure” thought which bears no fruit in action
exacts its own penalty in the growing disposition to regard reason
and progress as exploded liberal superstitions. The  younger
generation have found out their teachers. A pitiable predilection
for action without thought is the legitimate offspring of thought
divorced from action.

§3

There are two ways in which scientific principles can be applied
to social practice. One, the condition of expanding knowledge
is to discover the ways and means of getting something done.
This was Boyle's way, when he declared that the “goods of
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mankind may be much increased by the naturalist’s insight into
the trades.” The other, the signal of decadence, is to devise
ingenious arguments for not doing something. This was the way
of Malthus, whose essay was written to discredit Condorcet’s
belief that war, poverty, and discase arc eradicable nuisances.
Biology furnishes us with examples ¢ both ways of using scien-
tific theories. The Heads of Enguiries of the Royal Socictv in its
carly days, the present Medical Research Counril, and Sir John
Orr’s studies on malnutrition illustrate the first. The Rassen-
hygiene of Dr. Frick and his professional hirclings in Hitler Ger-
many illustrate the sccond. Rassenhygiene is the offspring of the
crude selectionism whose first parent was Malthus.

It is symptomatic of the temper of social studies that the
phlogistonist of demography is far better known than Petty or
Graunt, both of whom madc enduring contributions to the science
of human welfare. The Essay on Population is a fitting footnote
on the Baconian theme that “radical errors in the first concoction
of the mind arc not to be cured by the excellence of functions
and remedies subsequent.” The Malthusian argument, as we all
know, was based on a self-evident principle inherent in the original
definitions of human ingenuity and parenthood. For these he
anticipated the contents of the Rhind papyrus in which the scribe
Ahmes—scemingly prompted by the reflection that slaves fill a
granary slowly and mice multiply rapidly—gives onc of the
carliest recorded examples of arithmetical and geometrical pro-
gressions. Intervening advances in technology and biology did not
suggest to Malthus the nced for clarifying cither the limits of
human ingenuity (a matter of thermodynamics) or the limits
of human reproductive capacity (a matter of social physiology).

His views about the former were based on implicit assumptions
which still obtrude themselves in the teaching of cconomics.
Lacking the imaginative insight of the men who drew up the
Heads of Enguiries, he was unable to foresce the possibility that
biotechnology could make land a sccondary assct of food pro-
duction. His estimates of potential reproductive capacity were
based on an adventitious remark of Benjamin Franklin. This we
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now know was certainly wrong. From the first to last page of
his apology of misery there is no single constructive suggestion
for rescarch nor hint of the scientific curiosity which we find
in the pages of Graunt and Petty. Further attention to the sub-
stance of the Malthusian apology is unprofitable. In the sccond
edition Malthus introduced a host of qualifications and negations
to meet the criticisms which greeted the first. So most of his
statements can be offset with others in the contrary sensc, and
when his disciples fall back from this Iinc of defence they can
reinforce their faith by the assurance that Malthus was less con-
cerned to demonstrate fact than to disclose a “tendency.” If the
word fendency has any use i genume science, it is to describe
somethmg that can be made to happen by isolating the appropriate
situation. Apparently the disciples of Malthus think that what
Malthus described would happen if they did not practise what
Malthus presumably scheduled as “viee.” The evidence marshalled
by Carr Saunders leads one to doubt whether a situation described
by the arithmeucal jingle of the gloomy parson has any basis in
recorded experience of human societics.

As phlogistonism failed to meet the social needs dictated by
expanding chemical mdustry, current events are now compelling
us to take up the problems of political arithmeuc where Petty
left them. Contrary to cverything Malthus taught, productivity
has increased beyond the most optimistic forecast of Robert Owen,
while the rate of reproduction in all highly industrialized coun-
tries of the West has steadily declined. Smce the rate of repro-
duction has sunk below the linut compatible with continued
survival in many countries, the problem of how to arrest further
decline has become, as Shelborne would say, “a matter of govern-
ment and the greatness of the people.”

As soon as you ask yourself what would have to be done to increase,
diminish, or maintain at some fixed level the population of a
community you discover that you need to know a host of different
things which would not occur to you if you set yourself the more
general question, “How do populations grow:” The objection
commonly raised to this reorientation of social studies is that men
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are not agreed about what they want. This objection is part of
our theological heritage. It rests on the belief that man is naturally
sinful and can be morally reclaimed by an act of faith or a course
of ethics. The fact that there are some hypochondriacs who prefer
to be ill does not prevent biologists from studying what you have
to do to keep people healthy. Likewise the fact that some people
still believe, like St. Francis, that poverty is a good thing need
not prevent sociologists from studying how to get rid of it. We
may expect social studies to enjoy the same prestige as the natural
sciences when they are as firmly rooted in an accepted and accept-
able social objective as the researches financed by the Medical
Research Council. Medical science accepts the task of keeping
individuals alive and treats arguments about whether it is worth
while doing so as frivolous. Social science must undertake the
responsibility for keeping the body politic alive or confine its
claim for endowment to misanthropic millionaires.

Some ycars ago I prepared a draft of Heads of Inquiries into
the growth of population. Its aim was to set down the main
topics on which we need information before it is possible to
devise any social policy which would re-establish fertility at the
survival minimum. Subsequently modified by suggestions from
a small group? who met to discuss the financial needs of realistic
social rescarch in the universities, it was as follows:

HEADS OF ENQUIRIES INTO THE POPULATION OF
GREAT BRITAIN

I. AGENCIES INFLUENCING THE GROWTH AND DISTRIBUTION
OF NUMBERS IN A COMMUNITY

1. Biological and social agencics related to
(a) Ferulity differentials.
(b) Changes in character of marriage and in structure of the
fanuly group.
(c) Dufferential mortality.
! The group included Professor Sargent Florence, G. D. H. Cole, and Colin

Clark. The programme was printed without my permission and without
acknowledgment to me m a book the title of which I have forgotten.
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2. Resources available for maintaining population of a given size.
(a) Basic material resources (biotechnical and metallurgical).

(b) Unused physical productive capacity. N
(c) Unemployed human  resources: their transferability and

adaptability.

3. Regional distribution of population with respect to

(a) Location and localization of industry.

(b) Agencies determining present distribution of  population,
mtra- and international movements of population growth
of large towns.

(c) Social conscquences of increasing density of population and
of occupational specialization.

4. Aggregate consumption of the community and demand for various
types of labour as affected by regional and occupational distri-
bution of population.

II. HOW RISOURCES OF GIFTED SOCIAL PERSONNEL ARE
BIOLOGICALLY CONSEFRVFD AND SOCIALLY UTILIZED

1. The educational recruitment of social classes.

1 8

. Relaton of maximal to initial carnings in the wage-carning and
salarted classes.

3. Changes of occupation at various ages of hite.

4. Verueal, horizontal, and regional mobility within industrial and

sodal unmits (including the recruttment of admimistrative and
politneal personnel).

HI. INTIR=-RETATIONSHIP Ol QUANTITATIVE AND QUALITATIVE
ASPECTS OF THE POPULATION PROBLFM

1. Growth and delimitation of social classes.

te

. Relation between total and employable population.

3. Ftteer of urban concentration (housing policy to be taken into
account) and of occupation upon fertility and public hygicne.

4. Relawon of population density to administrative and industrial
L‘Hi\‘lt‘ll(}'.

s. Change m general standards of health, education, and social

cthicieney.



SIR WILLIAM PETTY AND POLITICAL ARITHMETIiC 9s

Some of the themes mentioned in the first part of our Heads
of Enquirics are included there because circumstancos alrcady
known justify a suspicion which may or may not be confirmed
by subsequent enquiry. The phenomena of differential fertility
disposes of the illusion that mere spending capacity favours a
high reproductive capacity. Hence it is 10t likely that any changes
in the distribution of spending power by such means as family
allowances will suffice to re-cstablish the survival mimimum. Other
social circumstances of parenthood must be taken inte account.
In particular the urban rural differential prompts enquiry into
the spacing of population. Urban congestion commends itself
to enquiry for other sufficient reasons. The distribution of popula-
tion in Britain has taken place during the past century with no
prevision of acrial and chemical warfare. So the vast hypertrophy
of London in recent years now constitutes one of the pivotal
problems of national defence and the international repercussions
of rearmament arc commensurate with its urgency.

The distributive aspect of population best described as metro-
politanization illustrates a difference between political arithmetic
as Petty conceived it and the trivial issues which sometimes prompt
laborious collections of economic statistics. While scholastic aims
of the London and Vienna School justify us in restating Bacon’s
plea for scarching out new facts, it is also necessary to insist
that science 1s not an indiscriminate collection of unrecorded facts.
In science hypothesis is suggested by facts, tested by the arbitra-
ment of other facts, refined in the process of testing facts hitherto
unknown, and so instrumental in exposing ncw ones to view.
Without judgment in the choice of a problem worthy of our
efforts and experience to guide profitable enquiry the fact-loving
temperament is as uscless as it is indispensable. Thus the study
of how population is distributed especially demands the outlook
of what Petty would call a man of affairs.

Two (of many) considerations which might throw light on
the urban prolification of the London arca suggest hypotheses
which might be tested. One is the relative strength of trade union
organizations in emigrant and imnugrant districts, the provision
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of amenitics which compete with the attractions oﬁjcrec? by em-
ployees” orgamzations, and other circumstances which mﬂgencc
the policy of firms towards those they cmploy. The other is the
extent to which the localization of industry is influenced by a large
local demand which reduces transport costs. This raises a wider
ssue involved m more general aspects of the distribution of
population, and onc which would naturally escape the attention
of those who take a teleological view of the monetary system.
In the last resort the rational basis for costing the social efficiency
of a transport system is a balance sheet of human effort expended
and material resources made available by it. Since thermodyna-
mics 1s not at present an educational prerequisite for social studics
it is not hikely that enquiries of this kind will be undertaken in
our umversities for many years to come. In the meantime a
realistic study of terlocking directorates night throw more
light on what determmes the concession of transport amenitics
than considerations relevant to price cconomics are likely to do.

Petty’s plea for a balance sheet based on encrgetics also claims
our attention when we consider the technical amenities available
tor plannimg a redistiibution of population for the maintenance
of the survival minimum. In our provisional Heads of Enquirics
this class of problems s referred to as resources available for main-
taining population. Naturally we cannot rely on much enlighten-
ment from those who advertise their limitations by recording
“a sense almost of shame . . . at tedious discussions of technical
education™ and recoil with debutante sensibility from “spincless
platitudes about manures.”™ Enquuries of this kind demand know-
ledge of “the history of trades” supplemented by “magnetics,
optics, recipes, and jewellng.”

We blundered mrto the age of coal and steel with no prevision.
We are now blundering on the threshold of an cra of technical
changes which may have far more drastic consequences. Here are

U Nature and Sgnificance of Economics, p. 65.
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a few alrcady in being: the production of mobil: power from
unlimited supplics of natural encrgy; electrical communications;
the replacement of the heavy metal economy by the light mctal
alloys from universally distributed sources which can be made
available for use without the necessity of high-temperature pro-
cesses; the replacement of crude tradit-onal building and clothing
materials by synthetic plastics and cellulose derivatives; a vast
increase in the realizable productivity of ficld and pasture, crop
and stock through synthetic fertilizers, control of soil bacteria,
genctic selection for fertility and discase resistance, climination
of parasites and the application of Gericke’s water culture or
tank-gardening.

In these circumstances men of affairs have the wit to realize
that the impact of science on society is a cardinal issuc for a science
of wealth. Alas, few professors arc men of affairs in Petty’s sense!
Unpleasantly awarc that the infusion of a little genuine scientific
knowledge would compel them to undertake rescarches for which
they lack both requisite training and social inclination, orthodox
economists have adroitly entrenched themselves behind a barricade
of paradox which, stripped of rhetoric, reads like this:

(i) Wealth is what you have and the man next door has not ;
(ii) If he had it, what you have would not be wealth;
(iii) Hence there can be no wealth without scarcity;
(iv) Since there cannot be scarcity if there is plenty, there
cannot be plenty if there is wealth;
(v) If there were no wealth, there would be no economics;
(vi) Since we have cconomics, we cannot have plenty.

I offcr no apology for using a plain English word in the plain
sensc in which Englishmen have always uscd, and will probably
continue to use, it. If the word wealth is to be given a more
precise meaning for scientific discussion, the necessary desideratum
is to definc human needs consistently with the Darwinian doctrine.
The biologist is at onc with the wholesome wisdom of Professor
Tawney when he says that clever men emphasize the differences
which separate them from their fellows and wise men emphasize

G



98 DANGEROUS THOUGHTS

what they have in common. Man is an animal. He has certain
nceds which he shares with all other animals, c.g. the need to
reproduce 1f he 1s to survive as a species. He has needs which
he shares with particular groups of animals, c.g. his common
mammalian nceds. He has species needs, which any individual
shares with all other members of Homo sapiens—dict, shelter, and
protection from discase. Finally, he has idiosyncratic requirements,
which result partly from the fact that individual members of the
spectes do not have the same hereditary make-up, and probably
in greater part because they do not share the samie uterine, post-
natal, and social environment. Whether you call these require-
ments “wants” or “needs,” it is obvious that in plain English a
plain Enghshman who has the power to collect Persian carpets
1s not what 1s ordinanly called a wealthy man unless he also has
the power to order a square meal.

Unless we have been permanently incapacitated for lucid dis-
course by prolonged preoccupation with the gold standard, the
first questions which arise in secking a basis of public enquiry
arc whether the common needs of men as members of the same
species, phylum, and type of matter are at present satisfied, what
resources for satisfymg them exist, and how far these resources
are used. Thermodynamies supplics the only kind of answer which
A SUICNEISE ¢an recognize as appropriate. A human bcing of a given
size and age hiving at a given temperature requires among other
things so many calories of organic materials of particular con-
sttution and a certam amount of material of specified heat
conductivity to compensate surface loss by convection and radia-
ton. Whether a community has actual or potential plenty is
theretore a calculus for which the materials exist in a world
of discourse which Lord Stamp’s recent lecture! nowhete
penetrates.

Man can secure the requisite minimum of free cnergy by his
own acuvities with or without the assistance of other species like
the horse. He can secure 1t by hberating the potential encrgy
stored in the carth’s surtace by the heat engine, mn which case

Y The Calculus of Plenty.
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there is a permanent calorie debt of human effort entailed in
overcoming gravitation. He can also secure it by harnessing
natural forces to the production of mobile power. Taking these
threc major categories, the cnergy debt in human calories is
greatest in the first and least in the last. The word plenty defined
with reference to man’s species needs has therefore a perfectly
clear social mecaning which remains in spite of the continued
existence of Austrian economists. Plenty is the excess of free energy
over the collective calorie debt of human effort applied to securing the
needs which all human beings share. In this sensc the statement that
we arc living in an age of vast potential plenty as compared with
our grandfathers is a truism. It 15 convenient to conceal it beneath
an avalanche of Austrian sophustication, because a very large
number of Englishmen and their families are not receiving the
bare minimum of daily calories which the British Medical Council
prescribes. 1f they were equipped with the education which Petty
prescribed, it would therefore be the business of those who profess
a “science of wealth” to undertake enquirices like those of Sir John
Orr.

It need hardly be said that exploration of the nature of universal
human nceds and the means of satisfying them includes many
issucs which lie outside the scope of Sir John Orr’s investigations.
This truism does not imply that they ccase to be topics for realistic
rescarch or that they therefore become the proper perquisites of
a scarcity dialectic. When the existence of a universal need is
recognized the problem of satisfying it is a joint matter for public
accountants and technicians. Health is a universal need. Radium
is a necessary reagent of the modern health laboratory. If there
is not cnough avalable radium to supply the nced, or if the
balance sheet of human effort expended in securing supplics shows
an inordinate item on the debtor side, nothing is gained by divert-
ing funds from rescarch mto the bombardment of sodium atoms
by helium nuclei to endow chairs in tautology. That the issue
is not cssentially different when we have to deal with universal
needs which lic outside the scope of biological enquiry is casily
scen with the aid of a plausible 1illustration.
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From the latc palacohthlc onwards men collected glittering
objects such as metcorites and gold nuggets. Women painted
their cyclids with malachite in prcdynastlc Egypt, and the practice
is belicved to have led to the discovery of copper metallurgy.
To-day Bantu tribes use clay as a cosmetic, and in recent history
native chicfs have bartered away a mining concession for brass
bangles. Hence a case mught be made for regarding adornment
of the person as a species need of Homo sapiens. We may assume
that this is true for argumentative usage. To clarify the illustration,
let us also make the unlikely assumption that mankind has a
universal craving for pearls as a means of satisfying it. It is quite
clear that the demand for pearls has two components. One is the
intrinsic appcal they exert as objects pleasing to the cye. The
other dcpcnds on knowing that they have monctary value. Its
existence is clearly shown by the fact that culeurc pearls can only
be distinguished from “real” ones by the usc of laboratory tests.
Since at most a few dozen scientists in England can carry out
such tests, the price difference has nothing to do with intrinsic
appeal of the objects. The existence of culture pearls shows that
the supply side of the intrinsic preference does not lic beyond
the capaaity of technical skill. The preference for real ones calls
for the service of the psychologist. His problem is how to educate
people to enjoy available sources of satisfaction undistracted by
an itch for extrancous ostentation. At present education encourages
girls to regard it as “vulgar” to wear “imitations” and ladylike
to wear the real article. So the problem of pearl scarcity is cssen-
tially one of educational technique. It calls for what Petty called
“a dictionary of sensible words.” It would present no insuperable
dithiculties if children were brought up to know that the correct
meaning of the adjective vulgar 15 “of or pertaining to monctary
values.”’

One objection which will at once be raised is that social psycho-
logy isnot yet sutticiently advanced to give us much information
about species needs which e outside the field of biology, or to
show us how to cducate tastes. This 15 self-cvident, and what
needs to be done is equally obvious. The correct course is to call
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a moratorium on mere talk and scc that morc psychological
rescarch is prosecuted encrgetically. It may also be urged that
some human needs arc not universal, and that they cannot be
neglected from a public symposium, because their satisfaction
may involve the cfficiency of individuals whose special gifts are
essential to social welfare. About this two things may be said.
First, there can be no acceptable basis for a science of preventive
social medicine unless the satisfaction of known universal needs
is its first concern. Second, psychologists should have every
encouragement to cxplore the distribution of human capabilities
in their relation to the idiosyncratic requirements of individual
human beings.

The belief that scarcity is an inescapable condition of settled
social existence rests on one of two implicit assumptions. Onc is
that the attempt to educate the human race so that ostentation
is not a significant feature of man’s social behaviour is an infringe-
ment against personal fra’dom. Psychological anti-vaccinationists
who use the word freedom to signify the natural right of men
and women to be unhappy and unhealthy through scientific
ignorance, instead of being healthy and happy through the know-
ledge which science confers, need not detain us. The professional
cconomist who is too sophisticated to retreat into the obscuritics
of libertarian muysticism will prefer the alternative assumption
that the need for ostentation is a universal specics characteristic.
All attempts to cradicate the unconscionable nuisance and discord
which arisc from hypertrophied craving for personal distinction
artificially fostered by advertisement propaganda and good breed-
ing arc thercfore destined to failure. It may be carnestly hoped
that those who entertain this view have sought divine guidance.
No rational basis for it will be found in text-books of cconomics.
Whatever can be said about human preferences with any plausi-
bility rests on the laboratory materials supplied by anthropology
and social history.

Graduates in the art of normative social surgery are invariably
rcady with a reason for the hope that is within them when anyone
proposes radical operations on the body politic. The hope, need-
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less to say, is that nothing will be done, and the reason which
is always the samc, is that, if anything were done, it would not
“pay.” The crushing cogency of the rebuke depends on the time-
honoured recipe of metalepsis inherent in all purely dialectical
disputation. Instcad of mventing a scientific nomenclature free
from extrancous associations, cconomics, like theology, borrows
its terms from common speech, defines them in a sense different
from and often opposite to their accepted meaning, crects a stone
wall of verbal logic on craftily concealed foundations, and defics
the plain man to scale it. According to Professor Robbins, the
part of the real world with which cconomics is concerned is
bounded above and below by the two covers of a dictionary.
So when the engineer says that a social amenity is technically
rcalizable, and the cconomist replies that 1t would not pay, the
issue mvolved is merely one which concerns the “original defini-
tions of the subject-matter.”

When there is a science of social technology it will give us a
balance sheet of human cffort, materials, and natural resources
expressed in the established equivalence between the various
physical units of heat, kinetic energy, and potential encrgy. If it
1s complete, the balance sheet will include the necessary mumimum
ot calorie debt mvolved in the human activity of administration.
It need not include the large wastage of calories involved in
maintaimng  the body heat, sudorific, and motor activity of
speculators, a surfeit of sohcitors, and a multiplicity of middle-
men. As the word is used in its anti-social sense by the academic
apologists of salesmanship, the armament industry “pays” better
than a system of scientitic food production socially planned to
mect the known dictetic minimum needs of a population. When
the thermodynamic balance sheet shows that the result of
adopting a new process is to increase the free energy of the
social system, and the social system operates to pile up a calorie
debt ot human effort in the manufacture of poison gas, thermite
bombs, gas masks, and subterrancan concrete shelters the pro-
tessional employees of the banker exempt neither themselves nor
us from the universal conservaton of encrgy by asserting that
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the new process will not pay. All they contribute to the dis-
cussion is the information that they agrec among themselves to
use the verb to pay in an anti-social sense. In effect they tell us
that the system of costing adopted by the Bank of England does
not exhibit the social adjustment of human cffort to available
sources of free energy. That is another way of saying that the
existing credit system is not based on laws of nature like the
accountancy of the engincer and biologist.



6

Naturalistic Studies in the Education
of the Citizen'

HE DEMAND FOR instruction in the natural sciences as an
Tcsscntiul constituent of a curriculum of humanistic studics
is not a new theme. It is necessarily the educational creed of any
powerful social group or community whose prosperity depends
on the application and extension of scientific knowledge. Huxley
was its prophet when industrial capitalism was approaching its
zenith in mid-Victorian England. It had also been voiced in an
carlier phase of capitalistic enterprise, when the Marquis of
Worcester wrote The Century of Inventions, and Boyle reiterated
his cloquent plea that “the goods of mankind may be much
increased by the naturalist’s insight mto the trades.” Te asumed
the dimensions of a nation-wide, though, alas! ephemeral move-
ment when the Heads of Enguiries were drawn up by the Invisible
College, and was cven endorsed by the nation’s epic pocet.
Referimg to Milton’s briet experience as a schoolmaster in
Aldersgate, Johnson remarks in his Lives of the Poets:

The purpose of Milton was to teach something more solid than
the hiterature of the schools by readmyg those authors that treat
ot physical subjects, such as the Georgick and astrenomical
treatises of the ancients. ... But the truth 1s that knowledge of
external nature and the sciences which that knowledge requires
or mcludes are not the great or frequent business of the human
mind. Whether we provide tor action or conversation, whether

U An address to the Educational Section of the Briush Association, 1935, (See
What Sacee Standy Tor, by Sic John Orr, Professor Ao V- Hill, Sic Richard
Gregory, Protessor Hogben, and others (London: George Allen & Unwin).



NATURALISTIC STUDIES IN THE EDUCATION OF THE CITIZEN 10§

we wish to be useful or pleasing, the first requisite is the religious
and moral knowledge of right and wrong. . . . Prudence and
justice are virtues for all times and all places, we are perpetually
moralists, but we are geometricians only by chance. Our inter-
course with intellectual nature is necessary: our speculations upon
matter are voluntary and at leisure. Physiological learning is of
such rare emergence, that one may know another half of his life
without being able to cstimate his skill in hydrostatics or
astronomy, but his moral and prudential character appears at
once.

To-day the physiological learning of Sir John Orr moves the
nation’s conscience more than volumes of rhetoric addressed to
man’s moral and prudential character. Man, in the Machine Age,
is a geometrician perpetually, a moralist inadvertently at leisure.
In this matter Johnson was the mouthpicce of the most decadent
cpisode in the social culture of England since Elizabethan times.
It is safe to say that there are few remaining cducationists who
would subscribe wholcheartedly to Johnson’s verdict. Most
modern educationists sympathize with the claims of natural science
to a place in the education of the citizen and statesman.

Instruction in natural science as a preparation for citizenship can
fulfil its aim only if 1t is extensive rather than intensive. Loading
the curriculum with intensive courses in one or another restricted
branch of natural science primarily adapted to the needs of pupils
destined to become technicians, teachers, and investigators, offers
no remedy for the present defects of a humanism which makes no
contact with the fundamental features of modern civilization.
So much is gencrally agreed. Differences arise only when dis-
cussion gets to grips with the contents of a general course of
instruction with this end in view. Everybody has his or her
views about what should be selected or rejected from an immense
range of possible choice.

The trouble is not so much the lack of a programmc as a surfeit
of conflicting proposals. Weak-kneed compromises from time to
time result in a prospectus too vaguc to provide the basis of a
genuine ntellectual discipline, or to put it more plainly from the
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teacher’s standpoint, too diffusc to make up a corpus of examin-
able knowledge. In striving for agreement it is always well to
remember that compromises may be good or bad. Between the
two is all that distinguishes a synthesis from a muddle. Bad com-
promises are the sort negotiated by morally tired people who
refuse to take account of fundamental differences, where such
exist. Good ones are accepted on the explicit recognition of their
differences by people whe are modest and patient enough to abide
by the test of practice.

To arrive at agreement about the scope of a general course of
science taught as part of the curriculum of humanistic studics, it
is therefore imperative to make current sources of disagreement
as explicit as posable at the outset. It is not enough to see the
obvious dangers which arise because scentific specialists are prone
to exaggerate the importance of their personal mterests and because
sentimental educational reformers are too apt to regard childhood
as an end in itseif. There will be no solid basis for agreement,
unless we aceept the fact that education is a socal insticution with
asocial function, and that, in consequence, the place of science in
cducation is first and foremost a sociological e,

That the view of Milton left no percepuble mpress on his
successors and that the eloquence of Huxlev has had Lrtle influence
on the educational pracuce of the present dav calls for no sue-
prise when we examme cach in its own soctal contexe. What
Protessor Clark calls the adventurous hopetulness ot Milton’s
times speedily succumbed m- the ensuing stage of monopolistic
capitalsm. The Heads of Enquuries projected m the finst years of
the Royal Sodiety Lingusshed, and the now familiar device of
exalng pure science to the neglect and disparagement of its
applications toreshadowed the eclipse which lasted from  the
death of Newton to the clection of Davy. When a Director of
the Bank of England appeals to the British Association for a
moratorium on inventions we may justitiably wonder whether
history 15 not repeatig; wselt.

Be that as 1t may, the cogency of Huxley's case has hardly
outlived its author. In essence Huxley's plea was moulded in
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accord with the prevailing doctrine of laisser-fine. Thanks to
science, mankind was now on the threshold of a millennium of
prosperity, enlightenment, and peace. Provided rhat legislators
did not interfere with the wheels of industry, expanding know-
ledge of nature could guarantee cxpanding vistas of human
welfare. The citizen must be taught «_ience to make him realize
the felicitous inevitability of orderly progress in a world where
the masters of industry competed to exploit the newest dis-
coverics for his benefit. The engaging prospect so unfolded left
no space for frozen patents, armament races, chaotic over-
production, mass uncmployment, or subsidics to destroy the
fruits of the soil.

To-day Western civilization 15 threatened by a widespread
reaction against democratic institutions. The cult of virile senti-
ment and blind obedience to leaders with supposedly superior
wisdom now challenges Huxley’s robust materialism and salutary
confidence in the human reason. Our newspapers and bankers
are blaming science for the poverty which persists and the
plenty which science has made possible. There is a present danger
that public opinion will learn to identify science with the latest
horrors of mechanized warfare. We watch with regret the
passing of much which was gencrous and sanc in the confident,
complacent, and onc-sided optimism ot Huxley’s generation.

If its claims really rest on the belief that advancing scientific
knowledge of itself guarantees the continued welfare of man-
kind, events have stripped away any shred of plausibility for
the claims of science to take its place in the education of the
ctizen and the statesman. The now manifest absurdity of this
belief has indeed become the strongest argument for restating
the claims of a scientific humanism. If the social consequences of
technical progress since their time have failed to fulfil the high
hopes of Huxley’s contemporaries, the results might well have
been anticipated from the dichotomy which they denounced.
We have trained a generation of specialists to mind their own
business and a generation of statesmen to legislate in ignorance
of the technical forces which inexorably control the character
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of social relations. The men who contributed most to the social
framework within which the science of our own time has attained
its present stature were profoundly indifferent to and ignorant
of the impact of science on their own handiwork. At a time
when cables were carrying messages across occans Gladstone
could ask Faraday whether clectricity had a use. Thirty years
after the great Liberal leader was dead, the fate of a democracy
might depend on forestalling the capture of a radio station by
a violent minority.

§2

It is necessary to put the social aspect of the teaching of science
forcefully, because so much ambiguity arises when the cultnral
cliims of science are put torward. We all know what is meant
by the vocational aspect of education, and we wrongly assume
that there is cqually general agreement about the meaning of
its cultural side. In theory the word cultural commonly covers
two entirely different functions of an educational system. One
1 the private problem of helping the mdividual to discover for
himselt or herelf congenial sources of enjoyment to occupy
leisure in later life with the fullest allowance for vanety of
temperament. The other is the public business of equipping
mdividuals with the knowledge necessary for the discharge of
their mutual responsibilities as co-cttizens of a democratnie society
without regard to the personal inclinations of the child. In prac-
tice what is called cultural education is neither the one nor the
other. Good taste, which is synonymous with ostentatious
refimement appropriate to a leisured class, takes precedence over
the cultivation of individual satisfaction of temperamental needs
and political rationalizations of a bygone age exclude the study
ot resources for welfare which a modern community can use or
abuse.

The private aspect of education can be, and often is, grossly
exagperated in stating the cultural claims of science in modern
education. hifty years ago, when microscopy was a fashionable
hobby for tired business men, there were relatively fewer avenues
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of vocational choice for people with a personal inclination for
scientific pursuits. Presumably there were relatively more misfits
among the class of individuals who could choose their means of
livelihood. Popular science of a very genuine order could then
compete with the novel, drama, golf, and cquitation for the
entertainment of a type of person who would now encounter
few obstacles to a career in science. The brlliant lucidity and
simplicity of Faraday’s addresses, Ball’s lectures, and Huxley’s
writings have made way for pretentious omnibus productions,
and sensational press-cuttings on controversics unintelligible to
any but a few dozen specialists arc ousting what was once intelli-
gent and, at times, active participation in the progress of science
as a pursuit of leisure. Increasing specialization and expanding
outlets of vocational choice for individuals with a native in-
chnation or aptitude for scientific studies must progressively
limit the appeal of science as an active hobby.

Mcanwhile, the demand of popular cducational movements
like the W.E.A. is for information about the social problems of
our tme. That science should be taught because it teaches
children to be obscrvant and curious is a dubious proposition.
The case for science as an essential part of the education of the
average man or woman does not rest on gratuitous assumptions
about the transfer values of particular disciplines, nor on the
individual satisfaction which a small class of individuals may
derive from verbal disquisitions on the latest, least digested dis-
coveries at the periphery of theorctical rescarch. The cultural claims
of science rest on the social fact that the use and misuse of science inti-
mately affects the everyday life of every citizen in a modern community.

That there has been substantial progress in linking up the
teaching of school science with everyday life must be thankfully
admitted, if we compare such new texts as Hadley’s Everyday
Physics with a well-known book called Statics and Dynamics as
representative of the teaching of physical science thirty years
ago. The thanks are due to the efforts of educationists with
very little encouragement from scientific specialists in the univer-
sities. While such ventures as the Macmillan series are encourag-

InQkes
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ing signs of progress, school teaching in formal science has still
much to learn from such admirable productions as the current
Popular Science Educator of the Amalgamated Press, which is
domg its best to perpetuate Victorran lucidity. School books, even
the best of them, are still exccrably 1llustrated, and their design
is imbued with the mediacval tradition that the function of pic-
tures, it any, is to ornament rather than to expound.

Making the fullest allowance for progress in the teaching of
the physical sciences, there 15 nothing to justify complacency
about the introduction of biology into the classroom. The type
of instruction 1mposed on the schools by umversity specialists is
Just as academic as the old mechanics of perfectly smooth balls
rollmy down perfectly flat frictionless slopes. It has few, if any,
exphert contacts with the social applicauons ot biological dis-
coveries or with the everyday experience of cluldren brought up
m congested urban centres, where the aspdistra, the cat, the dog,
and perhaps the plane-tree are the only familar representatives
of the animal and vegetable kigdoms. One i tempted to cou-
clude that the univerates have thankfully relmquished the duller
parts of clementary courses lietle changed smee Huxley’s genera-
tion and barely mfluenced by the vast developments of agricul-
tural production m recent tmes. _

While it is happily true that educationists arc ahead of the
screntific speetalist in so far as the cultaral teaching of science
demands emphasis on its place m everyday hife, the claims of
saience in the education of the aatizen extend far beyond a passing
fanmlurity with the way m which society at present uses the
knowledge available for the advancement of human well-being,
What 1 far more important is a recognition of the potental of
human welfare mherent in scientific knowledge which existing
soctal machmery fals to exploit for the commonweal. Even this
neglected aspect of the problem which confronts us in designing
a general course ot seience to take 1ts place m the curriculum of
humanite studies does not exhause all the 1ssues which should
clam pre-emmence. Others will emerge more clearly 1f we
comder the dangers with which the preservanon of democracy
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is now faced. One is failure to anticipate the dirc penalties we
may pay for the misusc of science. Complacent ac-eprance of
its prostitution to destructive ends and ignorance of the con-
structive alternatives which existing knowledge places at our
disposal will have disastrous consequences for all of us, if the
helplessness and horror of modern - ar 15 canalized in a revol
against science, a repudiation of the benefits which science can
confer and a retreat to a lower level of civilized hving.

In contradistinction to purely static emphasis on the place of
science in everyday life to-day, cducation for atizenship demands
a knowledge of how science is misused, how we fail to make the
fullest use of science for our social well-bemg, and, in short, a
vision of what human life could be if we planned ail our resources
intelligently. It calls for understanding of the way in which social
agencies foster new discoveries and their useful application. In
addition it must reinforce confidence in rational endeavour by
emphasizing the role of advancing scientific knowledge in the
growth of social institutions. This aspect of the cultural claims
of science is perhaps least often stated, and there is a peculiar
need to state it at the present time. A growing disposition among
the adolescent generation to rate rational persuasion and educa-
tional methods as cxploded hiberal superstitions compels us to
ask whether western democracy has devised an cducational
system capable of ensuring its own continuance.

The content of the present curriculum of humanistic studics
discloses a sufhiciently obvious reason for failure. The teaching
of history presents the record of human hife as a babel of emo-
tional phrase-making and a panorama of commercial under-
takings to the success or failure of which technical progress makes
no explicit contribution. If he discusses why the Great Naviga-
tions took place when they did, the last thing which the historian
generally thinks of asking is what kind of knowledge is needed
to steer cargoes over long-distance westerly courses. There are, to
be sure, honourable exceptions such as Professor Clark of Oxford.
Unfortunately, his interests are not shared by his colleagues,
many of whom seem lately to have gravitated away from
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closer relations with naturalistic studics. Perhaps this is because the
study of how inventions arc madc leads to dangerous thoughts.
Two conclusions follow from the general principles empha-
sized in the preceding remarks. The first is that a course of general
science adapted to the requirements o citizenship should be orientated
towards the elucidation of the major constructive achievenents  of
natural knowledge in the evolution of civilization. Among the car-
dinal themes which thus replace the arbitrary division of science
into separate “ologies,” those which claim special attention are
the construction of the calendar, the technique of navigation
and map-making, the extension of deep-shaft mining and ex-
haustion of fuel supplies, the introduction of inammate and
mobile power, the discovery of chemical ferulizers and the
prindiples of scientific breeding, the control of epidemic discases,
and the national dictetic mimimum. School saence should not
be a selection from the competing clamms of specialist disciplines.
It should be the story of man’s conquest of tunie-reckoning and
space-measurement, of the scarch for materals and substitutes,
of the hberation of natural sources of power, and of the struggle
agamst hunger and discase. When 1t becomes this, the theoretical
prnciples which have the greatest yield will emerge far more
clearly, and there will be less reason for diagreemyg about the
relatnv e importance of different aspects of scienoitic knowledge.
As a corollary, this implies that science for ciuzenship must be
permeated with the historical outlook and taught m the closest
avocanon with historical studies. This suggesuon must needs
run the gauntlet of @ powerful, and at the same time pardonable,
body of prejudice which is expressed in a recent circular of the
Board of Education. It has arisen because of a fashion which
way once adopted to enliven the teaching of some sciences,
notably chenustry and physiology, m the universities. It was
called the historical approach because the tedium of the lecture
room was from time to time relieved by lantern slides of bearded
and very much superannuated scientists or of their birthplaces.
Many ot us can sall recall how scrial obituary notices of great
uncles who have gone before helped us to return to the matter



NATURALISTIC STUDIES IN THE EDUCATION OF THE "ITIZEN 113

in hand with redoubled zest. No doubt this method of instruction
had the merit of familiarizing students who would not read
Professor Pflugel’s works with sartorial types of carlier periods.
As it affected our general outlook, it left the impression that
science has progressed by a succession of miraculous divinations
of exceptionally gifted individuals - ho might have contrived
to be born at any convenient time with much: the same results.
Needless to say, biographical anccdotage of this sost throws no
light on the relation of science to the changing fabric of social
life and their dependence on one another.

In matters affecting educational reform, it is more mmportant
to move in the right direction than to move ar maximum speed.
So no apology is necessary if changes as radical as those con-
templated in this discussion cannot be implemented immediately.
There is not the social personnel in the universities to supply
the requisite training for teachers, still less teachers who could
undertake the allotted task in the schools. On the other hand
there are welcome piecemeal innovations, which, if duly en-
couraged, will make it casicr to deal with the problem in a few
years' time. If they scem unimportant in themselves, their col-
lective effect may be significant.

One, which may scem at first sight too trivial to mention, is
the provision of special instruction in the teaching of science
by a few of our more forward university Departments of Educa-
tion such as those of London and Liverpool. The Departments of
Education in our universities have the power to lay the founda-
tions of a new humanism with its roots in the scientific outlook,
and incidentally to increase their prestige and importance, if they
take the initiative in pressing the claims of the science teacher and
his or her special needs on the Faculties of Science, which at
present control the syllabuses.

They would also be well advised to disabuse local education
authorities who entertain an undue reverence for the honours
degree. To persons who are not well informed about university
curricula the epithet signifies a qualification superior to the pass
or general degree, as no doubt is true if the end in view is to

H
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produce chemusts and clectricians for industry and biologists
for muscums and colonial services. In some of our universitics
the real distincuon mierely resides in the number of subjects taken.
The London honours degree in science and the Oxford Honours
School offer a qualificaion which s disgracefully narrow, if
intended to qualify a person to teach science as a cultural sub-
ject; and the pass degree at London is at least better than its
supposedly higher qualification. Even where there is a wide
range of subjects taken, Britsh science degrees are totally in-
adequate to meet the requirements of a teacher whose main
concern iy the average citizen rather than the pupil who will
eventually specialize for professional scienufic work. In - the
leadmg Briush umiversities there 1s no provision for instruction
m astronomy, unless the student is specializing in mathematics.

This gap m the science teachimg of the universities is specially
relevant to the considerations wlich have been advanced, because
astronomy 15 the oldest of the sciences, and its beginnings are
the begmnings of science apphed to man’s socual Life. In none
ot the sciences are the relations of discovery to the social practice
ot mankmd more clearly exhibuted, and perhaps no other science
is more relevant to mformation which most cducated people
have accepted on trust from their childhood onwards. Its neglect
15 all the more remarkable, because of the close association of
astronomy and navigation - the story ot Britain’s mercantle
sUpremacy.

One ot the carliest things which most of us learned at school
was that certam marks made across a map were called Lines
of lautude, and that the world we hve in is approximately
twenty-tive thousand nules in circumterence. Although consider-
able ame v devoted m schools to a subject called geography,
most children sull Jeave the sccondary school, and one may
venture the guess that most science graduates leave the unversity,
without realizmg how a ship's captam determmes the lattude
ot his vesel or hearing of the simple device with which Eratos-
thenes (B.c. 250) measured the carth’s boundary within fifty

nules of the true value. Although a child of ten could find the
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latitude of his house correct to a degree on any «lcar night with
the aid of a plumb line, a blackboard protractor, and a rouple of
screws with eyes, most children take latitude, Iike the Copernican
hypothesis, as an act of religious faith, and curiously cnough,
if they are Protestants, think it odd that Catholics refused to
accept it in the same spirit.

The infusion of a little clementary astronomy into the teaching
of geography would raisc onc of the dullest school subjects to
the dignity of a rational discipline, and, mecidentally, revolu-
tionize the teaching of clementary mathematics by providing
tllustrative materials of the class of problems which the more
clementary branches of mathematics were designed to deal with.
The new departments ot geography m the universities could
make a welcome and fundamental contribution to the equipment
of a social personnel competent to advance the cultural claims
of science, if they made a course in the methods and history of
cosmography and calendrical practice compulsory for their
students and optional for students in natural sciences. Professor
E. G. R. Taylor of Birkbeck College is to be congratulated on
her initiative in this matter.

Another welcome innovation has taken place at University
College, where Professor Wolt has offered a course on the
history of science and technology for students of education. In
his recently published book on science in the seventeenth century?
Professor Wolf has broken away from the biographical and obitu~
ary school of writers who are responsible for so much justifiable
prejudice against the history of science, and has given us the first
comprehensive British work in which the history of science and
its application are dcalt with in the same social context. Courses
of this kind in the Departments of Education of our Universitics
and in our training colleges could provide a focus for collabora-
tion between the historian and the man of science. At present
there is no common meeting-place. Without one it is impossible
to lay the foundations of a genuine scientific humanism. Recently

v A4 Hustory of Science, Technology, and Plilosophy in the Sixteenth and Seven-
teenth Centunies (London: George Allen & Unwin).
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there has been some discussion about the introduction of a course
in the history of saence at Cambridge. Whether it leads to
uscful results! will depend on whether it is closely affiliated to
the teaching of social and cconomic history or perpetuates the
obituary tradiuon.

The mdifference of men of science and educationists in the
universities has relinquished one unique opportunity for imple-
menting the cultural claims of science. It was offered shortly
after the late Furopean War, when the Civil Service Commission
made a paper on Everyday Science compulsory for all candidates
at exammations for higher grades. Provision of special instruction
for such candidates, mainly drawn from the ranks of graduates
who specalize in Iinguistic and historical disciplines, might have
provided a nucleus for the training of teachers tor general science
as a cultural subject. The examination proved to be a farce,
presumably because no such provision was made till last year,
when the Commissioners took the retrograde, if comprehensible,
step of omitting Everyday Science from the list of compulsory
papers. The only official recognition of the need for scientific
knowledge in the administration of the nation’s affairs was thus
withdrawn. Such decisions are not necessanly irrevocable, and
it 1v sull possible o bring the pressure of public opiion to bear
on the Crnvil Service: Commission. If it can be persuaded to
teconsider the matter, the British Association would perform a
wetul service by appointing a jomt committee of educationists
and men ot saence to draw up a syllabus of mstruction, and
urge the untversities to provide it

§ 3

Whether science will take its needful place in the instruction
ot the atizen and statesman depends far less on the attitude of
the scienutic speciahst than on that of the educationist. The
screntifie spectalist is too much immersed in his work and too
much imbued wich an attitude of social indifference generated by

1 It did not.
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a long period of comparative prosperity and sccurity to take an
active part in the educational reformation which the oresent crisis
in democratic societies calls for. The problems of the post-war
world demand nothing short of a transvaluation of all educa-
tional values. Over-specialization is one of the great obstacles to
their solution. If the educationist is tv make a constructive con-
tribution to the social problems of the present time, he will
have to forfeit the luxury of false modesty in his dcalings with
the claims of specialists.

The danger is that educationists will scck a remedy by calling
on the services of the metaphysician. Fifty years ago idcalistic
philosophers were content to preserve a lofty neutrahty towards
scientific questions. The old indifference has now made way for
the new impudence of which the following sample is taken
from a recent article by Mr. C. E. M. Joad:

Enclosed within his special compartment the scientist arrives
at more or less definite conclusions without stopping to think
what relation they bear to the conclusions reached by other
scientists working in their water-tight compartments. . . . Henee
there arises a need of a clearing-house in which the results of the
various sciences can be pooled and collated, in order that, looking
at them as a whole, we may be able to infer what kind of universe
itis that we inhabit. Philosophy is the clearing-housc of science. . . .

Such claims put forward by an Oxford philosopher with no
pretensions to professional training in science would have been
dismissed by Huxley as impertinent rubbish. The picture Mr.
Joad presents is a travesty of the facts. All the old landmarks of
naturalistic studies arc disappearing. The biologist who is a
taxonomist must needs be a geologist. If he is a geneticist he
must be something of a mathematician. If he is a physiologist
he may be making fundamental contributions to physical chem-
istry. Physicists are turning chemists, and chemists find them-
selves wandering into biophysics. The specialization which makes
it difficult for the scientist to take a lively and useful interest in
his social responsibilities is in part the penalty for the wide range
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which his technical enquirics cover. Even if he could afford to
neglect progress in other disciplines continually encroaching on
his special ficld, he would not expect to gain anything from
instruction by specialists in carly Mediterranean literature.

Natural science clums a place in the culture of the citizen in
the age of hydroclectric power and aviation, because science has
changed the world waile philosophers have been content to
reflect upon it. Tt is not the glory of science that it can give
comprchensive and decistve answers to the conundrums which
Mr. Joad propounds. Any answers it can offer must be hesitating
and provisional. The true and lawful goal of science, said Bacon,
is thac human lite be endowed with new powers and inventions.
The place of science in the education of the citizen is to enlist
himi m the constructve task of using the new powers and
inventions wiely.

In its main features the education of the prosperous middle
classes of Western Furope and America has changed very little
during the past three centuries. Dead languages are taught less.
To meet the needs of commerce live languages are taught in the
old dead way. The same geometry is no longer called Euclid.
A smattermg of science has been introduced because engineers,
chemusts, and doctors are in greater demand. So the intellectual
traming ot the prosperous muddle class in our own time can
give them hule assistance in understanding their own' social
destny. In Ingland, parucularly, those who study social insti-
tuttons remain grotesquely ignorant of how technical processes
are shapmg the world i which we live, while the scientist who
is famuhar with the technical processes is kept in childish ignor-
ance about the social medium in which they operate. In these
crrcunntances book learning has least appeal for those who are
most socially alive. As measured by our present educational
standards, mtellectual eminence depends a great deal more upon
an indwvidualitie (or mtroverted) temperament and far less upon
soctally quickened meelligence than the specialist likes to admit.
Trainmg of the kind which middleclass education provides has
produced brilliant specialists; and the most brilliant are least alive
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to the social cffects of the changes which they help to bring
about. In the throes of world-wide unrest, the middle classes
have begun to fear the results of their »wn inventiveness. They
demand a halt to science, a demand v ach may be the death-cry
of the most fertile culture the world has yet seen.

The kind of education winch helped the merchant clss to
become prosperous three hundred years ago Las lout its use and
attraction for the more prosperous scction of the mildle class
to-day. One result is the ultra-individualistic reaction which is
called “experimental cducation.” This gencrally means leaving
the child of well-to-do patents to do just what he likes. Since
no healthy child could be expected to enjov most studies which
have been prescribed by the traditional system, what happens
is inevitable. The child learns nothing at all. So the teacher as
well as the child enjoys the advantage of belonging to a leisure
class. Much that is called “experimental” education is neither
novel nor radical. It merely represents disintegration of discipline
in the prosperous classes. Doing nothing is no solution of the
educational problem for those who wish to preserve a civilization
which owes its special characteristics to advancing knowledge of
natural law. Expcrimental educationists have replaced braincraft
divorced from handwork by handicraft divorced from brainwork.
A vital problem of education to-day is to end the false antithesis
between handwork and brainwork. If we wish to build the society
which can guarantee lcisure for everybody and safeguard every-
body against poverty by making the fullest use of science, the
practical man will have to be more of an intellectual, and the
intellectual will have no function unless he is also a practical man.



7

Planning for Human Survival'

LOPIT 1IAVL STOPPED ASKING, Can capitalism survivez No
Pintc"igcnt individual under forty-five years of age imagines
that it can. What is less certain is an answer to the question, Can
the human race survive? In stating the subject of this essay in
these terms, Tet me insist that T shall not attempt to make any
prediction about future events. Tam a scientific worker. It is not
my provinee to prophesy. Science is content to prescribe recipes
for conduct, as where to put a telescope to see Pluto or when to
turn up at the observatory 1f you wish to see it. Prediction is the
prerogative of bookmakers, cvangelists of a four-square gospel,
and professors of political cconomy.

The survival of human beings depends on two things: the rate
at which they die and the rate at which they are born. Scienee
has mereased our knowledge about agencies which atfect both.
It thus offers us increasmg scope both for death control and for
buth control. We can kill people more swiftly and on a tar more
aencrous seale than our ancestors could do, and we can keep
many more of our babies alive. We know much more about
how to regulate the rate at which babies are born without fear
ot exhausting the plenty potentially available for all. We can also
deaide to stop having them altogether without undue personal
mconvenience. Knowledge of ecither kind may be used for good
or evil. For mstance, the United States is making war on citron
bugs with poson gas and acroplanes. Henee no sane person
would suggest that distaste for war as an instrument of inter-
mational policy betokens a hatred of science. One might also

' Tabun Lecture, 1936 (See What s Ahead of Us? by G. D. H. Cole, Sir
Arthur Salter, Lancelot Hogben, and others. London: George Allen & Unwin,)
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expect that no sane person would assume that well-informed
concern for the consequences of declining fertility implies a
repudiation of contraceptive amenitics. Unfortunately very few
birth controllers are sanc in that sense. Decath controllers of
Hitler’s kidney are singularly intolerant towards people who are
still glad to be alive, and most birth controllers are fanatically
cenraged when they meet people who want to keep the human
experiment going. Nothing here said will prevent them from
misunderstanding what I shall say later on. If T preface these
remarks by stating that T am in active sympathy with contra-
ceptive practice, I do so only for the pleasure of demonstrating
how few people can recall what they have heard half an hour
before.

Most sensible people have enough imagination to realize that
there is now a vast potential of destruction without parallel
in human history, that the fate of civilization will probably
depend on the attitude we adopt towards it, and that it has made
the issuc of sheer survival a pivotal concern of statesmanship. Few
people arce sufhciently familiar with the less heroic facts about
fertility to realize that civilized mankind is now faced with a new
potential of sterlity, that the fate of civilization will depend on
the steps we take to deal with it, and that it is likely to dominate
all other 1ssucs of social policy in the near future.

I do not proposc to go into great detail in stating the facts
concerning population growth at the present time. They have
been amply sct forth in two books by Dr. Kuczynski, The
Meastiement of Population: Growtl and Populatton Movements, in
Enid Charles’s Twilight of Parenthood,! and in the Struggle for
Population by David Glass. If their significance has attracted little
comment in the realm of political discussion, it is doubtful
whether there is any branch of social studies in which there is
morc complete unanimity about the facts themselves. The facts
may be summed up in one brief statement. The level of fertility
in the more highly industrialized countrics has now sunk below
the limit at which no concomitant fall in mortality can prevent

! Now reissued by Watts & Co. as the Menace of Underpopulation.
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a continuous decline of population, unless people can be induced
to have larger familics. There are several reasons why this prospect
fails to excite alarm. One is that the form in which public statistics
of population arc presented is apt to mislead people about what
is rcally happening. Another is that we have scarcely thrown oft
the Malthusian mythology, and have had too little time to adjust
oursclves to an age of potential plenty. A third is that many
prevalent views about declining fertility are based on rationaliza-
tions of personal sentiment belied by the statistical data available.

Two features of public statistics contribute to the com-
placency which most people display. The first is that population
has not yet begun to decline steadily in any country. The second
is that the birth-rate conceals the most relevant features of the
problem. The birth-rate gives the number of clildren born per
annum per 1,000 members of the population. By itself a fall or
risc in this tells us nothing about the reproductive capacity of a
population. "This is cauly seen if you consider two populations
both composed exclusively of partheno-genetic females who have
had or will have the same number of children in the course of
their lives. If in the same year one community is exclusively
composed of women of child-bearing age and the other is half
made up of individuals younger than fitteen years or older than
fifty years of age, the number of biths in the second will be
roughly half as great as the number of births in the other.
Conscquently the birth-rate of the first for that year will be
twice as great as that ot the second.

The best way ot deciding whether a community is capable
of replacing itselt is to measure fertility by the number of girl
children born on the average to onc woman in the course of
her reproductive life. This can be done when public statistics
record the age of the mother at the birth of cach child. In
England and Walcs at the present level of fertility one hundred
women on the average have cighty-five daughters in the course
of the entire cluld-bearing period. There would thus be a 15 per
cent deficit of replacement in cach gencration even if every
daughter herself survived to become a mother. In other words
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no further fall in mortality can arrest a continuous decline, and
nothing short of immortality can safeguard us against extinction,
unless fertility is raised by somewhat more than 15 per cent.
This would not be achicved cven if all women married, unless
the average married woman had more children.

You may ask: Why then do the Registrar-General’s returns
still show a slight annual increase m the population of Britain:
Leaving migration out of account, the reason for this 1s that there
is a necessary time lag before a fall in fertihiey exerts its full effect
if mortality is falling at the same time. That such a time lag may
occur is casy to sce with the help of a ficatious illustration.
Imagine a community in which every woman died at the age of
sixty and produced one female offspring in the course of her life.
The female section of this community would be numerically
stable as long as this fictitious state of aftairs lasted. If a certain
proportion of women became sterile while mortality remained
the same, the annual births in the succeeding year would be less
than the number of deaths. Converscly, it might happen that
fertility remained fixed and mortality went down. For instance,
we can imagine that all women of nearly sixty might live to be
ncarly sixty-onc. So the number of annual deaths would suddenly
drop in the ensuing year; and there would be an excess of births
over deaths. A large enough drop in mortality would still lead
to the same result if fertlity fell at the same time. If mortality
persisted at the new level, the proportion of older people in the
population would increase to a certain limit and the population
would continue to grow for some years; but if the average
number of girls reared by the women remained less than one
apiece, the population would eventually begin to decline and
continue to do so.

The character of population growth in modern industrial
communitics resembles this fictitious situation in so far as it
depends on a simultancous fall of fertility and mortality. The fall
in the latter can only check the effect of the former temporarily.
An extension of the average duration of life beyond the child-
bearing period has no effect on the capacity for further growth.
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At a fixed level of fertility and mortality about sixty years clapse
before the full effect of a lower fertility begins to operate. If no
females died before fifty, and if the present level of fertility were
kept constant, at the end of sixty years our population would
be falling off by 15 per cent in a generation. Comprehensive
estimates of the consequences of declming fertility on the future
course of population in Great Britain have recently been made
by Enid Charles. If fert.lity and mortality remain indefinitcly at
their present level, the popuhnon of England and Wales will be
reduced to onc-half its present size a hundred years hence. By
then it would be declining at the rate of 25 per cent per genera-
tion, and would be reduced one-fifth its present size two hundred
years hence. If fertility and mortality continue to fall off at the
rate suggested by the experience of the last two decades, the
population of England and Wales will be reduced to one-tenth
of its present size a century from now.

Before lightly dismussing the prospect which is disclosed by
these figures, other facts descrve attention. During the last ewenty
years the percentage fall in fertility has been greatest in those
sections of the population with the highest fertility at the begin-
ning of that period. In other words the differential fertility of
the prosperous and poorer classes 15 rapidly disappearing. In its
inception the fall of national ferulity was mainly due to a change
in that of the relatively well to do. Since the latter form a
relatively small section of the population, fertility 15 almost
certain to decline more steeply in the next two decades. So any
estimates of the prospect of a rapid decline in population such as
those given by Dr. Charles are hkely to prove conservative.

§ 2
Sooner or later any Government, Socialist or otherwise, will
have to face the task of raising ferulity or to accept a downhill
retreat to actal extinction. A tew more figures will help to show
the magnitude of the undertaking. At present marriage, death,
and sterulity rates, the maintenance of a population at a fixed level
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demands a mean completed family of nearly three children.
Although a Labour Government could easily halve the mnfant
death toll, if (among other things) it were resolute enough to
sack the higher officials at the Ministry of Health, it is quite
certain that no juggling with death or marriage rates would
reduce this estimate appreciably be'>w two and a half. To
maintain an average of three children per marriage there must
be many familics of four or more to offset families of two or
one and none at all. The problem of maintaining a population
is thercfore the problem of getting most people to have at icast
three children, and this can only be done if a large number can
be induced to have at least four. In other words we have to
make the four-child family fashionable.

This simple feature of the problem is almost universally
neglected. Its mportance is emphasized by what is actually
happening in countrics where the recorded statistics cnable us
to cstimate what changes in the size of the family accompany
a declining fertility. This has been done recently by Enid
Charles in a memoir on the Australian population. Her analysis
shows us that the Australian decline has been accompanied by a
proportionate increase of the two-cluld family over all others—
including the onc-child fanuly. The implications of this fact arc
profoundly significant. Many people dismiss the urgency of the
prospect discussed by asserting that most women want children.
The problem of arresting a decline at any level appropriate to
circumstances is not mercly, or mainly, the problem of inducing
people who would otherwise have no children to have one or
two. It has not arisen because people refuse to have children. It
exists because the two-child family is now the fashionable fainily.
The task of rational birth control is to make the four-child family
fashionable, and it exists because the whole influence of the
birth-control movement has been exerted to exalt the two-child
fanuly as the social norm. Travellers say that the anthropoid apes
cannot count beyend four. Birth controllers arc usually incapable
of counting beyond two. That birth-control advocates are quite
sincere in professing that they do not want to stop people having
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children is beside the point. By exalting the two-child norm they
have made the parent of the four-child famuly an object of public
pity or opprobrium, liable to unfavourable comparison with an
cdible rodent unversally detested in Australia.

In adjusting themselves to facts about which there is no room
for disagreement many people find it difficult to disengage
themeelves from the nightmare of overpopulation. The possibility
of overpopulation which haunted social reformers during the
past century is still taken seriously. This is partly due to ignorance
concerning resources of power and substitutes which modern
technology could make avarlable for human welfare in a rationally
plamned cconomy. 1t may alo take a more plausible form.
Without contesting the potential of plenty which is now within
reach, some advocates ot birth control contend that there are too
many people to be housed in genume comfort. So up to a certam
point a dechine m population 1s welcome. That there is a psycho-
logical optimum ot population density may well be true, and
those of us who value privacy would be the last to deny it. It
doces not entitle us to overlook another consideration. As Enid
Charles remarks, a pleasant seenic view half-way down a steep
hill leading to a precipice is poor comsolation to the driver of a
car with no brake. Malthusian propaganda and the :ather quaint
physiology of Thomas Hardy's novels have conspited to inculcate
a naive teleology which invests parenthood with a perverse
automatsm. Human reproduction s assumed o proceed wath its
own momentum unless the most frantic propaganda 1s carried
on to check e,

That this 15 a travesty of ascertamed facts about the social
behaviour of the human speaies 15 casly seen when we examine
the reasons which are casually viven for the present character of
population growth, the proposals sometimes advanced by those
who welcome a decline in population, and the answers they
give, when asked to state how they would arrest 1t at a level
.1; propriate to ther melmatons. Two commion reasons are given
tor the contnuous decline of ferality n northern and western
Europe during the past fifty years. Professor Sargent Florence
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holds that it is due to the introduction of contraceptive devices.
Taken by itsclf this is rather like saying that we wear clothes
because sheep grow wool or because silk-woris secrete cocoors.
The fact is that Fallopius wrote a trcatisc in the opening years of
the seventcenth century on the commonest and safest appliance
used to-day, and it was advertised in | agland two centuries ago.
What demands an answer is not what means people use to limit
their familics. It is what circumistauces in their social lives lead
them to use whatever means are available to them. The distinction
is important, because Hitler and Mussolint have also confused
the means adopted with the end in view. They think that they
can arrest the rapidly declining fertility of Germany and Italy by
prohibiting particular mcthods of family limitation. History,
which will record their failure, will read a new meaning in the
adage that modern love laughs at locksinths.

Another asscrtion, though not advanced by scrious students of
the problem, is almost ubiquitous in general discussions of popu-
lation. The teasons why pcople have less children are said to be
economic. It apparently implied that people would be induced
to have more children if they were more prosperous. The
tenacity of this delusion is remarkable m view of the one feature
of differential fertility familiar to most ordmary people. Putting
the matter crudely, it is hardly too much to say that in the initial
stages of declining fertility the richer people arc the less children
they have. This is true through every grade of modern society
except possibly the negligibly over-rich. The one thing which is
certain about the decline of fertility in contemporary civilization
is that it is not due to cconomic obstacles in the ordinary sense
of the term. That is to say, it is not due to limitations imposed
by the spending capacity of the individual parent. Hence it is not
surprising that the only radical remedy which has been widely
favoured has been a conspicuous failure. Mr. Glass has recently
published a résumé of cxisting schemes of family endowment in
various countrics. Up to date no scheme has provided a sufhicient
incentive to raise fertility.

The advocates of family endowment may make the objection
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that no allowances at present in force are big enough to achieve
their object. Fortunately for their peace of mind, they do not
venture to guess how big an inducement is necessary. A pro-
fessional man who carns a thousand a year may be married to a
woman carning a salary as high as his own. Nothing less than
six hundred a year per child would mamtain their joint standard
of personal expenditure if they undertook to raise a family of
four. Do the advocates of family endowment propose allowances
on this scale within the cconomy of private profit, and have they
any means of adjusting them to 1ts concomitant inequalitics of
income 2 To ask the question 1s to supply the answer. The situation
with which we are faced is one for which industrial capitalism
offers no solution, because a system of fannly allowances which
could conceivably provide a sufficient stimulus to raise ferdility
above the extimetion potential would wreck it

Few who are Socialines will quarrel wich this conclusion, and if
there were nothing more to say there would be no reason for
rarsing the issue in this context. The reason for domg so is that
Socialists are stll largely prejudiced by the Malthusian mythology
and too cauly assume that population will look after itself 1f
capitalism 1s abolished. There is no rational justification for this.
Certam features of man’s soctal behaviour are common to any
kind of avilized society; and we may presume that any economy
which replaces capitalism will share some of ts characteristics.
For mstance, we may presume that men and women will still
wear clothes if a socialist cconomy replaces capitalism. It is
therefore narve to welcome the admiteed biological fulure of
capitalism, unless we are convineed that Socialism can ensure the
wrreducible minimum of fertihity on which the permancnce of
civihzed society depends. Sooner or later Soctalists will have to
face the following question. Is the pattern of sterility characteristic
of dechmmg capitalism wholly a consequence of social agencies
mherent capitalism as such, or is 1t in part or whole a con-
sequence of social agencies which could stll operate under
Socialism 2 If the answer to the first question is negative, a positive
population pohey 1s a paramount concern ot Socialism.
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Some Socialists will reply that Russia hay no population prob-
lem. To dismiss the issuc on these grounds 1s superficial, if not
flippant. Fertility which was higher in Russia than in any other
European country before the war has actually declined since the
Revolution. The recent restrictions on abortion do not encourage
the belicf that the present rulers of the U.S.S.R. are entircly
happy about it. A generation must clapse before the data supplicd
by the Soviet Union itself can justify any rational judgment
concerning the effect of present social policy on the attitude to
parenthood. Mcanwhile spending power is still low throughout
the Union as a whole, the bulk of the population is not yet
urbanized, and the study of differential fertility in other countries
Justifies the belief that Soviet industrialization is imitating many
features propitious to sterility in the social structure of capitalist
countries. For all these reasons the example of Russia can give us
little guidance about the place of parenthood in a socialist
cconomy, more cspecially if it replaces capitalism at a stage when
fertility 15 below the biological minimum.

Before we could draw any conclusions from the Russian scene
we should need to know how far Russia will proceed along the
road to vocational cquality in sex relations or whether the present
headlong retreat to the patriarchal family is a temporary expedient,
how far Sovict policy will favour a stable marriage relationship
or whether casy divorce will be hquidated like abortion, how far
the present enthusiasm for rapid industrialization will perpetuate
the evils of urban congestion in capitalist countries or whether
the demand for a modicum of decent privacy will assert itself as
proletarian decorum. Even if we could yet answer these questions,
the example of Russia would be of dubious significance. The
psychological difficultics of raising fertility to the survival level
when it has fallen far below it may be immeasurably greater
than those of checking its descent below the survival minimum
when it is still at a much higher level.
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§3

In the meantime we have substantial materials for estimating
what features of capitalist civilization are propitious to fertility
or otherwise; and we can decide whether these nced be per-
petuated by a socialist cconomy. The necessary data are supplied
by the existence of wide differences in actual fertility and the
rate at which it 1s declining in different communitics, occupations,
and locahties within the same national units. Among the more
relevant features which emerge from a survey of the phenomena
clucidated by extensive rescarches on difterential ferulity by
Enid Charles are urban congestion, child labour, employment of
women, stability of marriage, and low mitial carnings in occupa-
tions with high maximal emoluments. Ot these the most striking
is the urban-rural fertility differential which 1s an almost universal
featurce of contemporary communitics.

Among other features of differential fertility urban congestion
claims pre-eminence, 1f only because 1t 1s not an essentially new
feature of capitalist sodiety. Some of the large cties of Europe
were incapable of reproducmg themselves long before a dechne
m national ferality began. Indeed, the past hundred years has
seen the contmual growth of the town at the expense of the
surroundimg ¢ ()lllltl‘y\ldk, with a lngher level of fertlity. That high
demsity of population generally goes with low terulity 1s beyond
dispute. Datterence of opinion only aries about explanations
offered for it. One view 1s that the relatvely Ingh ferulity of the
countryside 15 due to ignorance of contraceptive amenities. Before
aceepting this as a sufficient reason we ought to ask why the
conditions of hte m a aty favour the spread ot contraceptive
knowledge. In so far as urbanism favours low ferulity some
conspreuous teatures of aty hite may be grouped under three
headings: positive obstacles to parenthood inherent in the con-
dittons of urban congestion, alternative distractions which com-
pete with the satisfaction of the claims ot parenthood as a source
of enjoyment, and the impact ot a new pattern ot social relations
on the stabality of the tanuly group.
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The recognition of some of the positive obstacles presents no
difficultics to parents themselves, and it is necessary to mention
them only because so few people are parents. Every mother
of four knows that a garden surrounded by a wall is worth all
the labour-saving devices yet invented. You may provide créches,
school feeding, family allowances, hol*days with pay for expectant
mothers, and a thousand and onc other inducements. 1f you do
not give people space, you will not make parenthood endurable.
As a parent I have no doubt whatever in asserting that five
children in a house surrounded by its own garden in a locality
where there is hittle traffic arc far less trouble than one child in a
London flat. It is my deliberate opinion that family life in flats
is incompatible with fertility, and 1f Socialists cannot think up
anything better than the workers’ flats in Vienna, we should be
thankful that Dolfuss destroyed them before they had built
sterility into the structure of a socialist socicty.

A sccond feature of urban Iife is sometimes dismissed too
lightly because bishops are apt to make tiresome remarks about
it. The drift of the population from country to town involves a
continual displaccment of active enjoyment by passive forms of
satisfaction. For people who find their amusements in cultivating
roses, growing their own salads, keeping bees or breeding rabbits
in their own gardens, playing the piano, making their own
clothes and houschold amenities, the use of leisure does not
conflict with the demands of the home as the centre of family
life. These pursuits arc cither impossible under urban conditions
or disappear in competition with the passive distractions which
city life offers. The cinema, which could be the greatest instru-
ment yet devised for democratizing knowledge if every mathe-
matical classroom were fitted with a projector, is mainly used to
compensate for the unbearable tedium of life in a model flat.
Crowds assemble to watch expert games which are only played
by professionals or gentlemen. Having abandoned the family pew
and the chorr practice, we turn on the radio and listen to crooners.
Side by side with the commercialization of passive enjoyment
children and parents compete with one another in maintaining
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a pattern of conspicuous expenditure. This being so, it is not
surprising that no system of family allowances yet devised has
encouraged people to have more children. The chicf use of an
income in modern life is to purchase substitutes for whatever
satisfaction parenthood brings.

The pattern of passive satsfaction and conspicuous cxpenditure
encouraged by an increasing multiplicity of useless commodities
and new distractions is only one side of the psychological problem
presented by urban concentration. In rural surroundings, where
children grow up in contact with the recurrence of parenthood
m animals and plants, the processes by which life renews itself
arc accepted as natural events. In the city reproduction is an
unwarranted intrusion of hospital practice on the orderly routine
of a mechanized existence. The machine, which neither grows
nor begets, sets the fashion of human relationships. In the large
community the family ceases to function as a focus for social
relations, as the individual is free to choose associates more and
more exclusively from persons of the same occupational and age
gl‘nllp\.

One feature of the large community of conspicuous expenditure
15 of special interest in connection with the social class with the
lowest fertihity. This is the culture value which » mercasingly
attached to forcign travel. Perhaps no characteristic of modern
hife is more devastaung to the stability of the family group.
Within the protessional class, whose fertility is now well below
a 50 per cent replacement level, a marnied couple are faced by
the dehberate choee between  repudiatmg  parenthood  and
accepting a cultural standard which 1s despised by other members
of therr occupational group. Fanuliarity with the names of
Viennese hotels and a liberal smattering of linguistic bric-a-
brac collected on vacatonal tours are now the mduspensable
stigmata ot an cducated person m a milicu where discussions
on homo-sexuality excite less disgust than a  reference to
homework or whooping-cough. We are rapidly approaching
a state of attairs in which the cultural barriers between  the
tertile and the mfernle withm one and the same social class are
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as acute as any pre-existing barriers between ceutiguous social
classes.

In all existing communitics the family is the unit of huiaan
reproductive activity. Whether a socicty which wholly relegated
the carc of children to cxperts could maintain fertility at the
survival minimum remains to be s n. It is a possibility which
we cannot dismiss till it has been tried out. Mcanwhile we can
be certain of one thing. The large community of conspicuous
cxpenditure is no longer compatible with family lifc, if indeed
it ever was so; and the increasing drift to the large towns is
leading to the destruction of family life, whether we actively
assist the process or leave the issuc to fate. If we leave the issue
to fatc, the advent of a socialist cconomy en rapport with the aims
of Mr. Herbert Morrison will make the decline of population
more swift, more certain, and more irretrievable than present
circumstances suggest. A solution of the problem of modern
population will be a Utopian solution.

Beyond reasonable doubt the social accompaniments of low
fertility suggested by cxisting differences connected with locality
and occupation arc not nccessarily restricted to a capitalist
cconomy. To some extent, perhaps very largely, they are charac-
teristic of industrialism rather than of capitalism as such, and the
laudable project of relicving us from the dictatorship of the banks
or the parasitism of the rentier of itself offers no guarantee that
they will disappcear.

Thus the study of population compels us to make a distinction
between two radically different types of socialist planning. One
may be called planning for survival, the other planning for
purchasing power. Thesc alternatives have nothing to do with
any schisms which separate Socialists on matters of political
strategy. Whatever views Socialists may hold on matters of party
allegiance, most of them are now mainly concerned with the
same main objective. They aim at keeping productive efficicncy
at a maximum by expanding the volume of cffective demand
through social control of production and remuneration. In other
words they are less concerned with asking whether capitalist
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industrialism produces the things men need most than with
demanding that everyone should have access to any trash it is
capable of producing.

In view of the rising popularity of Fascist doctrines, it is
important to cmphasize that the distribution of purchasing power
to increcasc the volume of cffective demand is essentially different
from the view held by the pioncers of Socialism fifty or a hundred
years ago, and it would have been regarded by them as a
capitulation to the prevailing doctrine of laisser-faire, against
which they revolted. Men like Owen and Morris were far less
taken in by the glamour of capitalism than oursclves. They were
not content to criticize it because it distributed its products
unjustly, or because 1t was incapable of producing as large a
quantity of goods as a planned cconomy could deliver. They
also, and more especially, attacked it because it was not producing
the kind of goods which are good for people to want and to
strive for, and they were not hypnotized by the liberal delusion
that things people have been cducated to demand by capitalist
advertisement are necessarily the things they need most.

To-day we are apt to dismuss their lament on the ugliness
which capitalist enterprise has bequeathed us as mere aestheticism
with no significance for a realistic political programme. In this
context realism implics a servile acceptance of the three cardinal
errors of carly capitahist ideology. The first is the assumption that
the greatest good of the greatest number 1s achieved by producing
the greatest number of saleable goods and ensurmg that the
greatest number of people can take their chowee. The sccond is
that the Jarge commumty is a necessary condition of high pro-
ductive capacity. The third is that peace between nations can
only be ensured by maximum division of labour with free trade.
I believe that cach of these postulates is biologically false, and
that the resules of actng as 1t they were true will be biologically
disastrous. It Socialsm accepts the distribution of purchasing
power as its primary and sole concern, its success will merely
aggravate the tendencies which have made capitalism a biological
tarlure. Meanw hile it will not disarm enticism by capitulating to
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liberal ideals. On the contrary, its preoccupation with an ex-
clusively mechanical conception of scientific planning will make
it easicr for the fake biological doctrines of Fascism to canalize
discontents which are more decp-scated than many of us realize
and more widespread than poverty alone. If we neglect the
significance of this, Socialism may +aake way for the circus man
with a short moustache and the long whip.

Neither of these results need occur if Soctahsts are prepared to
undertake a morce radical critique of the social values which
capitalism has imposed on us. The liberal ideology which has
replaced the penctrating insight of the pioncers of English
Socialism was adapted to the characteristics of capitalist develop-
ment in an age when the chief source of power was coal, the
sole instrument of chemical manufacture was heat, the basic
constituents of metallurgical operations were iron and copper,
the only method of quick transit was the train, and the principal
capital assct of agriculture was the Jand itself. We arc now on
the threshold of an age of hydroclectric power, of clectrolytic
chemical processes, of light metals which exist in abundance
everywhere. Cellulose is beginning to displace coal as a source of
synthetic operations. Fertilizers and applicd genetics have made
land the least important part of capital equipment in food pro-
duction. Civil aviation, the light car, television, and broadcasting
provide an escape from the disadvantages of cultural isolation con-
tingent on small community life. Urban congestion is unncces-
sary. A much higher potential of self-sufficiency exists, and the
advent of a light metal cconomy could remove one of the prin-
cipal sources of national rivalrics. In these circumstances the Labour
Party can think of nothmg better than perpetuating the cffete
technology of coal by nationalizing the mincs, tinkering with
London’s transport facilitics, putting up tenements for two-child
familics, and bleating about the nationalization of the land
without advancing a single constructive proposal for collectivizing
the nation’s food supply on a scientific basis.

It is not far from the truth to say that the much-despised
acstheticism of the Utopians is being vindicated by events. In his
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own time Morris contended that the drabness of capitalism is its
chicf condemnation. Hitler has now shown that people will go
without butter if you give them circuses. Morris was a sound
social psychologist in believing that a Socialist programme cannot
afford to neglect the fact that people want their lives to be
picturesque, and he was a sound biologist in belicving that we
could make Britain so beautiful that pcople would not feel the
itch to travel. On the other hand, Miss Ellen Wilkinson is not a
sound biologist or a shrewd social psychologist when she expresses
surprise and anger because German women respond to Hitler’s
promise of home and husband. Home and family may be an
intolerable imposition for the few gifted women who are capable
of being first-rate doctors, lawyers, journalists, scientists, or artists.
For most women it is not so. The majority of women, like the
majority of men, would never be capable of being first-rate
doctors, lawyers, journalists, scientists, or artists in any society
we can imagine. Home hfe under almost any conditions offers
more scope for mitiative than the privilege of strap-hanging in
one of the London Passenger Transport Board’s amenitics to the
daily exhilarations of commercial typing and the thrills of lunch
in a Lyons teashop.

Wlule the urban-rural ferthty differential directs attention to
many features of town life which are inimical to parenthood, it
is not a sufhicient basis for a survival policy. To arrest the decline
of a population at any appropriate level it may be necessary to
apply simultancously a very large number of expedients cach of
which would of itsclf have very little influence. Incentives which
would reinstate a survival minimum among women with no
outstanding talents for specialized work might have no cffect on
the average fertility of women who prefer to excreise gifts more
specialized than the care of young children calls for. An cffective
population policy might in fact embrace features designed to
turnish a more congenial setting for family life and devices for
relieving parents of the burdens which family life imposcs. Among
other circumstances climate will play a large part in deciding
what population policy is best fitted to local circumstances. In
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Scandinavian countries flats with central keating are a necessity
of comfortable cxistence through the long winters which restrict
the scope of outside enjoyment; and metropolitanization has not
yet rcached pathological dimensions. The policy advocated by
the Myrdals is specially concerned with the provision of créches
and nursery schools to lighten the vurdens which parenthoed
imposes.

I have expressed the opinion that family allowances ou a scale
compatible with capitalist distribution applied within the frame-
work of capitalist production are not likely to guarantee survival.
This does not mean that family endowment can be dropped out
of the programme of a socialist cconomy. When civilized coun-
tries recognize the menace of racial extinction, women may well
be able to dictate their own terms, and I do not think it is profit-
able for a male to speculate upon what their terms will be. From
the masculine standpoint onc consideration is obvious. It is a
monstrous injustice to cxpect men to undertake the fmancial
responsibilities of parenthood and agree to equal pay for equal
work. The attempt to induce the male population to co-operate
in maintaining its continued existence is not likely to succeed in
a society which endorses equal pay for equal work without paying
for the cost of rearing a family.

From the feminine point of view it is difficult to sce how a
system of family endowment can be made to work if remunera-
tion for parenthood is less than for other forms of socially useful
activity. Hence planning for survival may cntail a much closer
approximation to cquality of wealth than most Socialists now
advocate. During the last few years we have witnessed what
appeared to be a headlong retreat from the equalitarian view in
the Soviet Union. The system of bonuses for motherhood intro-
duced during the past year may provide a new illustration of
progress by the interpenctration of opposites, and Equality, lately
denounced as a social democratic deviation, may be reinstated as
proletarian virtue. In pursuing our own line to the Equalitarian
Commonwealth, we must either rchabilitate the socialist creed in
alignment with the evident biological failure of the Acquisitive



138 DANGEROUS THOUGHTS

Society, or allow the population issue to become a new bulwark
of social reaction. There are sufficient signs that the Conservative
Party is morc alive to its existence than the Labour Party. This
is the incvitable consequence of selecting our radical intelligentsia
from the products of a moribund culture and conducting socialist
propaganda in a way which incvitably antagonizes people
cquipped with scientific and technical knowledge.



8

Education for an Age of Plenty!

ULTURALLY AND POLITICALLY the twenty years which have
Celapsed since the Russian Revolution and the end of the
Europcan War have been a period of high hopes and bitter
disillusionments. In many ways the sequence of cvents and the
sentiments they have engendered invite comparison with British
history during the half-century between the impeachment of
Warren Hastings and the passage of the Reform Bill. History
books which concern themsclves mainly with political and
cconomic changes pay little attention to one feature of British
social life during this period. The year of the impeachment of
Warren Hastings was the year in which the Royal Society of
Edmburgh received its charter. The year in which the Reform
Bill was introduced was the year in which Babbage, then Lucasian
Professor in the Newtonian succession, published a now forgotten
tract cntitled The Decline of Science in England. Side by side with
English ecconomic expansion and political awakening a cultural
revolution was in progress.

The object which Babbage had in view was to expose the
decay of the official organs of British science at this time. Perhaps
his plea is forgotten becausc a fresh effforescence of British science
had already begun while he was composing it—simultancously
Faraday announced the discovery of clectro-magnetic induction.
Maybe it is forgotten for another reason. The circumstances
which prompted it arc not flattering to the universitics in which
our historians arc gently nurtured. Those of you who have read
the works of Ure, of Bremner, of Babbage, and of others who

1 An address given to the Sixtecenth Annual Conference of the British Institute
of Adult Education.
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wrote on the new industries of this period will not need to be
told that industry was then making big demands for theorctical
guidance in chemustry and mechanics. The official English uni-
versities were totally unequipped to meet them. New universities
came into existence to discharge the cultural task which industrial
expansion imposed, and the established scats of learning took no
steps to modernize their curricula till their prestige was seriously
threatened by the establishment of competing institutions in the
latter half of the nincteenth century.

The details of the struggle, which reached its climax in the
repeal of religious tests at the universities, are less familiar facts
and belong to the history of science rather than to the history of
history books. Four have special reference to what I conceive to
be the primary function of adult education to-day. The first is
that during the whole century 1770-1870 the social personnel of
British science was made up of men who had no formal trainmg
in the established English universities. Clerk Maxwell was invited
to occupy the new chair of experimental physics at Cambridge
in the year which brought the struggle for the repeal of the Test
Acts to an end. Till then there had been no special provision for
teaching electricity at Cambridge. It had turned a deaf car to the
cloquent plea of Babbage till Kelvin made a fortune of /180,000
by applying Cambridge mathematics to the Atlantic cable
problem. During the preceding century no prominent leader of
science had seen the inside of an English university. Priestley was
not a university man; nor were Owen, Henry, and Davy.
Faraday was not, neither was Joule. I can think only of onc
outstanding exception to this rule. Beddoes, who sponsored
Davy's carcer, had been at Oxford. Apparently because of the
unpopularity of his Jacobin persuasions, he left it to found one
of the new institutions which were undertaking the tasks which
established universities had neglected.

It is less well known that the foundation of these institutions
was preceded by the formation of Jocal associations including in
their membership the creative personnel of the time. The founda-
tion of new imstitutions for teaching, such as the Manchester
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Institute of Technology and Owens College, was itself preceded
by the formation of groups hke the Manchester Literary and
Philosophical Society and its predecessors, the Lunar Socicty at
Birmingham and the Royal Socicty at Edinburgh. The personality
of Beddoes at Bristol was the centre of a fourth group. The
Martineaus and their friends at Nurwich were another. The
importance of these groups to the science of the time was
immense. In 1790 no less than four members of the firm of
Boulton and Watt were Fellows of the Royal Society. The
Lunar Socicty included about ten in all.

These local academies which flourished at the end of the
cighteenth century had one feature in common. Like the London
Royal Society founded a century carlier, and like its American
oftspring, the Philadelphia Academy, they valued “such know-
ledge as hath a tendency to use.” They were tendencious, and
tendencious in more senses than one. The Lunar Socicty, known
as the lunatics, was notorious in its Jacobin sympathies. Its
members were the special target of the anti-Jacobin riots in
Birmingham. One of its most distinguished members, Priestley,
the discoverer of oxygen and laughing gas, was clected a member
of the National Convention. He was famous both as a chemist
and as one of the “English Patriots.” The Manchester Literary
and Philosophical Socicty was “qually partisan. Like the Lunar
Society, it sent delegates to the Club of the Jacobins.

The prestige now enjoyed by science m our universitics was
won because new social needs brought into being popular
movements to voice the demand for a type of instruction then
neglected by the higher seats of lcarning. The popular movement
created its own organs of instruction and rescarch. In gencral
they had an explicit political orientation. The inadequacy of
pre-cxisting institutions was subjected to outspoken criticism.
The older established universitics yiclded to popular pressure only
when new institutions with a new cultural outlook had alrcady
proved themsclves to be more representative of the needs of
the time. A university may be a good hotel or an elegant
cenotaph for an established science. The history of universities
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doces not show that they are well equipped to serve as lying-in
hospitals.

§ 2

If we examinc the curriculum of a modern university, we may
classify its constituents into three groups, which respectively
include the names of branches of knowledge once useful, still
uscful, or possibly destined to be useful. Greek is an example of
a subject which retains a high prestige because it was once recog-
nized as a uscful subject. In his lectures on Erasmus, Froude
describes the time when the introduction of Greek into Oxford
was the occasion of rioting. The partisans were known  as
“Greeks” and “Trojans.” The latter supported the monastic
orders, the Vulgate, and the status quo. The former stood for the
re-cxamination of biblical texts and a critical attitude to innova-
tions. To the impending struggles for reformation in the time of
Sir Thomas More the “Greeks” and “Trojans” stand in much
the same relation as Marxism and Rassenhygiene to the conflict
between contemporary capitalism and communism.

Periods of intellectual renaissance are periods when education
is about something, when it has a topical relation to social needs
and to social aspirations which dominate the lives of men and
women. If the Adult Education Movement has any future, it is
because 1t docs, or can, provide socially relevant instruction in
this sense, and because it can satisfy a need which is not satisfied
by existing organs of instruction. It, as I believe, it has failed in
the past to do so, there is a special urgency in the plea for a frank
recognition of its shortcomings and renewed effort to fulfil the
only policy which can justify or sustain its continued existence.
Democratic ideals of education are now involved in a life and
death struggle as ruthless as the conflict between the Inquisition
and the Retormed doctrme.

In Germany and ltaly cultural and vocational education is now
co-ordmated by the single aim of cultivating unquestioning
obedience to the military machine, an arrogant sense of racial or
national superiority, and the exaltation of war as the fulfilment
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of human destiny. In Britain the challenge of the dictator coun-
trics has been taken up by two contrary schools of opinion. The
difference between them recalls a distinction Mr. Wells once
made between two kinds of pacifists. One he called the Genteel
Whig and the other the disgruntled employee. Let us examine
them and ask whether the Adult Edi:cation Movement may not
be able to adopt a third and more ctective policy.

The Genteel Whig is a fitting description for the s-hool of
thought represented by the New Statesman and Sir Ernest Simon.
It is difficult to do justice to a point of view with which one has
no sympathy at all. So I cannot hope to state their attitude with
the eloquence which would pleasc its advecates. Put in the most
plausible form 1 suppose they contend that education should aim
at giving an unbiassed view on controversial questions and that
knowledge is worth pursuing for its “own’ sake. The first asscr-
tion recalls a cynical and not nccessarily justifiable remark by the
veteran femmist Ellen Key, who said that nobody 1s justified in
denouncing monogamy until someconc has tried it. [ cannot think
of any form of legitimate instruction in which it is the business
of a teacher to give an unbiased view on controversial questions.
I cannot imagine an inspiring teacher conforming to this insipid
recipe. I do not know of any body of accepted beliet promoted
in this way. The accepted technique of teaching chemistry docs
not imply that the Phlogiston theory has as much to be said for
it as the Atomic theory. The belicf that an education which aims
at unbiased trcatment of controversial topics can help to solve
the problems of democracy is psychologically false and could
only defeat its ostensible aim.

It is psychologically false for two reasons. Onc is that the
unbiased teacher, if he cxists and if time permitted him to state
every possible argument for and against every proposition
advanced, would be insipid and uninspiring. The other is that
education which can help to salvage democracy is not exclusively
a matter of information and reason. It has to stimulate the will
to constructive effort. The utter insincerity of the view I am
now discussing is easy to sec with the aid of a topical example.
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Those who hold 1t consistently would take pains to sce that every
citizen gave due weight to fool arguments concocted by military
mystics to delude mankind into thinking that war is a sacrament
or a picnic. Happily few of them would attempt to practise
what they preach. When the fire alarm calls out the municipal
firc engmes they recogmize that unbiased statement of the case
for voluntary salvage corps 1s not what the situation demands.

Education which will help us to ecradicate war cannot be
unbiased. It must concern itsclf with what reasonable grounds
can sustain our determination to do so and what course of social
action can reasonably be expected to guarantee success. In reality
the cffect of ostensibly unbiased instruction would always be to
give education a strongly conservative bias. Human beings are
morally and mentally lazy. They are readier to grasp the force
of arguments against any radical change in their social habits than
to adventure with new expedients. Consequently teaching with-
out any bias must always mamtain the status guo and obstruct
the impulse to courageous and creative social eftort.

Among academically minded  people there is 2 common
delusion that a lack of buas and a passion tor factnal knowledge
are closely connected with one another. Hence they assume that
bemng unbiased and being scientific are much the <ame thing. In
soctal afturs there is no necessary connection ot this kind. All
facts are not cqually relevant to cvery course of action. We only
know what class ot facts are useful when we have decided upon
what we are to do with them. When we have agreed to pursue
4 COMMON a1 N our common interests we can pursuc the scarch
for relevant facts. Liberals agree that war and discase are eradicable
nuisances, and many ot them are warm supporters of the cfforts
ot teachers on behalf ot the League of Nations or of the provision
of teachimg m physiology and hygiene. They do not propose
that teachers ot physiology should waste their time in stating the
arguments in favour of Christian Science. If their impulse to
cradicate poverty were as genuine as their disposition to advance
the cause of peace or national health, they would not pretend
that our common mterest in abolishing poverty is a proper topic
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for unbiased treatment. The unbiased treatment of controversial
topics is a plea for conservatism and a public confession that
liberal rationalism is not in earnest about the economic welfare
of the masscs.

The second article in the creed of the Genteel Whig demands
more discussion because it is more widely held and more often
stated. The hall-mark of genteel Whiggery in education is to
draw a sharp distinction between knowledge cultivated as a
means of livelihood and true intellectual culture, which is know-
ledge sought as an end in itself. Being an empirical Englishman
I cannot escape the suspicion that people justify a thing as good
in itsclf when they know of no sound reason to commend it to
their opponents. It will gencrally be found that knowledge as an
end in itself is knowledge once sought becausc it then had a vital
relationship to pressing social needs and is now cultivated as an
ornament of leisure. The defence of knowledge as an end in itself
conceals a confusion between two aspects of the process by which
knowledge is acquired. In general those who advance knowledge
arc those who have a strong personal interest in certain classes of
problems for some rcason connccted with upbringing or con-
stitution. Whether they are able to gratify this interest to a
greater or lesser extent depends on a variety of circumstances such
as whether their work advances the material or social aspirations
of a powerful social group. What makes it important for the
average citizen to have knowledge of this kind depends on
whether such knowledge is or is not relevant to civic welfare.

In so far as the statement that knowledge should be sought as
an end in itself has a legitimatc meaning it can imply only one
thing. The predilections of specialists who interest themselves in
a particular class of problems are not necessarily, or even usually,
connected with utilitarian considerations. The truth of this state-
ment has no relevance to the education of the average citizen.
An illustration will make the confusion of thought more explicit.
Psychoanalysts say that surgery provides a legitimate form of
sublimation for the sadistic impulses of people who have the
manual skill which surgery demands. Whether this statement is

K
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true or what precise meaning should be attached to it need not
here detain us. Let us take it at its face value for the sake of
argument. [ believe that the history of science shows conclusively
that surgery has advanced when there has been a pressing social
demand to reduce human suffering. It may or may not be true
that surgcons have a disposition to inflict suffering. If it is true,
it is not the reason why citizens provide them with opportunities
for their work or why it is necessary for citizens who are not
themselves surgeons to realize that the study of surgery should
be encouraged.

[ have recently conducted a public experiment which has some
bearing on the assertion that education is only truly popular when
it is socially relevant. Once while in hospital I amused myself by
writing a book which has sold over a hundred thousand copies
in English-spcaking countries and has been translated into cight
languages during the first two years after publication. No one is
more conscious of the defects of Mathematics for the Million than
I am. The only unusual gift I lay claim to is the ability to sce
one of the things really clever people overlook. I attribute the
sales of this book exclusively to one thing. People who were
repelled by a subject which their teachers justified as an end in
itself were excited to find it had some relation to the record of
human achicvement. They had not previously realized that
mathematicians are usctul, or that they pretend to be uscless,
only because the aftectation of usclessness is the hall-mark of
social prosperity.

The theme that knowledge should be sought for its own sake
is popular among people with an academic training because few
of us like to admit the s]mrtcominqs of our own intellectual
cquipment, cspecially when it is invested with a satlsfactory
measure of social prestige. It is casicr for a university man to
feel that he enjoys the best educational facilities of his time than
to recognize how little of what he has been taught is of imminent
importance. While he is content with the assertion that know-
ledge is worth secking for its own sake, he is spared the necessity
ot asking himself whether his own intellectual resources can be
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of any service to his contemporaries. The outcome is a belief
very widely held among the supporters of adult education in
our universities.

Briefly stated it is this. Upon the banks of the Isis there burns
a bright beacon which has illuminated the dark night of British
social culture with undimmed brilliance from the days of the
Wycliffite preachers to the benefactions of Lord Nuftield. Thence
Olympian runners with torches in their hands carry the Prome-
thean flame into the Stygian darkness of Suburbia, Lancashire
and the Midlands. The Olympian runners are W.E.A. tutors
who have been to Oxford or have sat at the feet of authentic
dons. After my brief remarks on the history of English social
culture further comment on the arrogant complacency which is
too common among university men would be out of place.
Anything I might say about the futility of social studies in our
universities has been said with more vigour and cffect by Bernard
Shaw and H. G. Wells. Those who will not heed Moses and the
prophet will not heed me.

§3

The belief that freedom of thought can be justified by its sheer
usclessness has nothing in common with the educational ideals
of democracy when it was struggling to establish itself in Europe.
It will not survive the challenge of dictatorship in our own time.
If we cannot meet the challenge of dictatorship with a positive
cducational programme, we must make way for a more virile
creed. The appeal of the Left Book Club, which turns to the
closed system of Marxism with the fanatical vehemence of the
racialist dogma in the Third Reich, is powerful because it is a
virile creed. Though I have more sympathy for the Left Book
Club than for the nebulous benevolence of the New Statesman, 1
do not suppose that my comments on it will conciliate its
supporters, who treasure their resources of abuse for those who
are nearest akin to themselves.

In stating the view that periods of economic renaissance are
times when education is most closely allied to pressing social
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needs and to cmergent social aspirations I subscribe to a view
which Luther and John Knox, Lenin or Mr. Victor Gollancz
could equally endorse. Those who would most like to club me
with a Left Book would agree with me in the following statement
of what arc the pressing needs of cur own time. The advance of
scientific knowledge has placed at our disposal unrecognized
resources for the satisfaction of common human nceds and sinister
instruments for self-destruction. The distribution of the benefits
of discovery as dividends to a restricted social class and the
recurrent uncmployment of capitalist socicty have become an
obstacle to further social or cultural progress. The cultural task
of education in the Age of Potential Plenty is to distribute
knowledge of the constructive possibilitics of human welfare
within our rcach, and to show us how to replace a defective
social mechanism which prevents us from taking advantage of
them. I scc no reason for encouraging adult education if it
does not start with this cxplicitly socialist bias. One of the
rcasons why we have universal cducation is that John Knox
was biased in favour of founding the Kingdom of God in
Edinburgh.

A large number of ordinarily intelligent people have begun to
realize that political democracy is a sham if it cannot guarantee
a much larger shaie in the benefits of advancing knowledge and
improved technical skill to the average citizen. A very large
number of ordinarily intelligent people who have no articulate
sympathy for Socialism realize that capitalism has outlived its
uscfulness. Many more would come to the same conclusion if
they had more information about the resources which scientific
technology has placed within our reach. The task of salvaging
democracy is a positive one. We shall not resist the challenge of
dictatorship and the downward path from militarism to barbarism
it we arce content to defend a democracy which has ceased to
satisty the social aspirations of men and women. The educational
task of salvaging democracy is to canalize the will to constructive
social innovation by asserting the rcasonable grounds for hopeful-
ness in the human experiment, and to distribute knowledge
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which can be instrumental in the co-operative task of social
reconstruction.

At present the universitics do not directly provide instruction
which is dircctly helpful in cither way. Consequently an Adult
Education Movement which aims at retailing the culturc of the
universitics is not socially rclevant .o the nceds of our time.
Voltaire tells us that in 1612 the chemists of the Sorbonne were
compelled by the Parliament of Paris to confine their teaching
within the limits of Aristotle’s doctrine on pain of dcath and
confiscation of goods. The mediacval rubbish taught as economics
in our universities is a survival of the Aristotclian belief that a
scicnce can be built up from a foundation of sclf-evident prin-
ciples. Strong social pressure supported by a powerful popular
movement forced our universities to abandon the chemistry of
self-cvident principles and cstablish it as a factual science. Nothing
less will compel our universities to undertake the task of teaching
and promoting a factual science of wealth.

The strength of the Marxist position lies in the fact that Marxists
recognize this. As I sce it, their weakness is that they do not offer
a much better alternative. I belicve that in the past the importance
of Marx has been grossly underrated by the academically trained.
A totally cxaggerated confidence in his teaching is the natural
reaction of the rising gencration, who recognize that Marx was
often more wisc than his contemporarics. For the general attitude
of Marx to social change very much may be said. I myself should
be willing to call mysclf a Marxist in the same sense that Tam
a Darwinian. I can call mysclf a Darwinian conscientiously,
because we all regard Darwin as the beginning rather than the
end of a new chapter in biology. No one who calls himself a
Darwinian nced now hesitate to point out that Darwin’s
contemporary Mendel was decisively right on issues about which
Darwin was demonstrably wrong. The danger of Marxism
as a popular movement lies in the fact that it is a closed system.
None of his more vocal disciples treat the teachings of Marx
as a scientific hypothesis which must live dangerously, like
other scientific hypotheses. Consequently Marxism is not, as
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it should be, an incentive to the pursuit and spread of uscful
knowledge.

When theory prescribes a course of action which is conclusively
discredited by the course of cevents the attitude of the Marxist is
not the attitude of the scientific worker, who recognizes that a
theory found wanting must be modified in the light of new data.
Like a Plymouth Brother with a partiality for the prophecics of
Danicl, he scours the texts to prove that faulty interpretation of
the inspired message was duc to party frailty. Biblemaking is a
common manifestation of origmal sin, and in some measure all
new doctrines—evolution among them in its own time—have
been tamted with 1t. So this general criticism of Marxism would
not be just if there were not more pressing and immediate reasons
for hesitating to accept Marxism in its entirety as a social creed.
To me it scems that the great danger in putting lexicography
above rescarch is that Marxist teaching faces new situations with
threadbare theorics. It is now vitally essential to get precise
information which the teaching of Marx does not furnish.

The particular analysis of capitalism which Marx advanced was
largely an argumentum ad hominem. He took the social psychology
of the apologists of capitalism at its face value and showed what
results would follow it they were correct about the way in which
capitalism works. As such it was a brillant tour de force. Since
Marx was a genuine scientist in so far as he made a close factual
study of capitalism m his own time, he was able to advance
hypotheses which have been brilliantly confirmed by subsequent
cvents. Since he wrote at a time when child labour was common
in the factories, when universal education was not yet established,
when a popular press was non-existent, and when the radio or
the cinema were not yet conccived n the womb of time, Marx
was not cquipped with the necessary data for constructing a
correct  hypothesis about contemporary capitalist evolution.
Incvitably he made blunders, for which we may be the sufferers
if we do not recognize them. The failure of his followers to meet
the challenge of the Nazi Party is a measure of the insufficiency
of his teaching. The implicit confession of this insufticiency by
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the subscquent volte face of the Marxists may be taken as a measure
of the extent to which they blundered.

An essential part of the Marxist analysis was the doctrine of
the increasing misery of the proletariat and the separation of
socicty into the exploited and the exploiting classes. In common
with the apologists of laisser-faire Marx underestimated, and
grossly underestimated, the tempo of technological progress.
While he did not succumb to the cruder errors of Maithus, he
failed to anticipate the effect of a rapid decline of population in
highly industrialized countrics. He scems to have thought that
the disappearance of the skilled craftsman would signalize the
cultural depression of the working classes. He did not realize
that the disappcarance of the old owner-manager type would call
into being an employed class with special social privileges. So
those who follow his teaching have grossly underestimated the
reserves of strength which capitalism possesses and have directed
their appeal to the most impoverished section of the wage-earning
class in the belief that worsening conditions would eventually
guarantee an cffective majority of malcontents.

It is now abundantly clear that technological advances and
declining fertility have conspired to arrest any such dénouerment
in the more highly industrialized countries. If capitalism commits
suicide, the reason is likely to be war rather than the increasing
miscry of the proletariat. The Marxist case against capitalism is
that capitalism makes for increasing poverty. If that is all that
can be said against capitalism, the capitalist system will probably
be able to look after itsclf. As I sce it, the rational case against
capitalism is not that it offers us increasing poverty but that it
offers us stagnation. We now have unforescen resources for
planning the Age of Plenty if we set about it in the right way.
The alternative is not revolution. It is the creeping paralysis of
the servile state. In that respect Mr. Belloc was a better prophet
and a safer guide than Karl Marx.

Even if the doctrine of social classes, as expounded by Marx,
should prove to be true on a long view, no movement which
relies for support on the wage-carning classes alone can forestall
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the new industrial feudalism of Mr. Belloc’s forecast. After
exhausting their vocabulary of invective against class collaboration
Marxists have learnt this cxpensive lesson themselves. The fact
that they have done so does not solve the educational problems
of democracy, while they cling to theories and refuse to face facts
till they arc broken by them. My contention is that Marxists
have made blunders when they have been guided by theories
which are wrong; that they have advanced their legitimate aims
when they have been guided by a knowledge of facts, and that
they will make other blunders so long as they refuse to recognize
that their whole theory of capitalist cvolution calls for drastic
criticism 1 the hight of new facts which Marx could not possibly
have known in his time.

In the teaching of Marx there is much wisdom which the
leaders of the Adult Education Movement can, and should,
assimilate. Marxism as a system cencourages a kind of mental
inflexibility which can only hamper a democratic cducational
movement in facing the new tasks, new needs, and new difficulties
of modern democracy. The Marxist is right in asserting that
democracy is a sham, unless it can guarantee a much higher level
of prospenty for the masses; and some Marxists arc beginning to
sce that this prosperity cannot be won by a movement which
relies exclusively on the support of the wage-carning classcs, that
it must also look for support to the growing class of employed
persons such as teachers, clerical workers, and others collectively
described as the salariat. Their ability to organize a united front of
all grades of employces 1s still defeated by refusal to reconsider
the supposedly increasing misery of the proletariat or to envisage
its alternative. Capitalism does and can guarantee comparative
comtort and security to a large section of its employees, who
will not readily enlist themselves in any movement which teaches
the inevitabihty of civil war as a prelude to a better state of
attairs. Ordinary people bear the ills they have rather than fly to
others they know not of. Progress with Security must be the
watchword of a united front of employed persons with the will
to bring in the Age of Plenty.
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Education, which will help us to preserve democracy and to
assure its further progress by mobilizing the will to constructive
social effort, has urgent need for knowledge about the grow:th
of social classes and the aspirations of citizens at different social
levels. The professors of economic tautology in our universities
cannot give answers to the questions ¢ put. Their Marxist critics
offer us a barren dialectic of social classes when our need is for
factual analysis of social structure and social behaviour. ¢ secms
that the Adult Education Movement has ouly one course if it is
to discharge a creative function in the Age of Potential Plenty
and to meet the challenge of dictatorships to democratic ideals
in education. We must not be content to take from the universities
the crumbs that fall from the rich man’s table We must not
turn a disillusioned car to doctrinaire Marxism. We must ask
ourselves what kind of knowledge we need if we wish to equip
ourselves for the task of organizing the social exploitation of the
new resources which science has placed at our disposal. In so far
as the universities can provide men who have this knowledge
we must welcome their co-operation. In so far as men with a
university training can seck this knowledge we must encourage
their efforts. In so far as the universities have failed to do so we
must subject university teaching to vigorous and outspoken
criticism.

In the past there have been two movements for adult education
among the working classes of this country. One, the W.E.A,,
has been too content to let the universities dictate its policy. The
other, represented by the Central Labour Colleges, has carried
on its work with very little assistance from pcople with a highly
specialized training. The orientation of the policy for which 1
plead differs from that of both.

The universities have vast resources of knowledge. Much of
their work in training doctors, engincers, chemists, and the like
would be carried out in very much the same way in any rationally
organized socicty. So the criticisms which have been levelled
against the universitics in some quarters have been often ill-
informed and far too sweeping. Well-merited criticisms which
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might have been cffective if they had been directed against the
gross absurdities of cconomics and so-called political science have
missed their mark, because they have been applied indiscriminately
to the work of the universities as a whole.

The Central Labour College critics of the universities have
also made another mistake. It is one thing to let the universities
tell us what knowledge is good for us, and it is another thing to
assert that we can get the knowledge we do need without taking
advantage of the enormous resources of information which the
universitics possess. It is true that a student who has graduated
with high honours in a university may leave it with the haziest
idcas about the powers which a Cornish parish council can
exercise. It is then right to say that he is not yet competent to
do cducational work in a Cornish rural arca. The fact remains
that the graduate teacher will generally know how to look for
the requisite information, and even if, as in this example, there
is a Fabian tract on the subject, his university library is more
likely than the local library to have it catalogucd. Three years
spent in the most futile studies at a university have at lcast one
advantage. Few who have not enjoyed the mixed blessings of
university instruction know how to find their way to the librarics
in which official documents reside.

If the university man is given a carte blanche, he will usually
adopt the lazy device of modifying the general course prescribed
by university tradition with more or less relevance to the tastes
of his class and to the limitations of time and previous education.
In so far as he docs so, he is making no real contribution to the
cducational problems of democracy and merits all the criticisms
of the Plebs Magazine. The mistake is not remedied by distributing
sixpenny text-books and organizing study circles under leaders
who have no direct access to first-hand information and cannot
devote themselves to their task as a serious profession. All good
education is propaganda. Good propaganda is not necessarily
education. The Adult Education Movement should steer a middle
course between aimless education which is servile in temper on
the one hand, and a low level of workmanship on the other.
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§4

The cultural revolution to which I alluded in my opening
remarks suggests how this can be done. Natural science has had
to outgrow the arbitrary divisions of knowledge prescribed by
Aristotle, and year by year new sc'ences are born. The most
urgent need of the Adult Education Movement is to throw
overboard the existing classification of social sciences such as
economics and frame a curriculum of factual studics relevant to
the pressing social necds of our time. If we know what we want,
we shall find men of specialist training equipped to play their
part. In their turn the universitics will benefit as they have
benefited from popular pressure in the past. A welcome example
of the new attitude is a recent Highway supplement on mal-
nutrition. Malnutrition is not (as it should be) a department of
social study in our universities. In designing this supplement the
Editor, Mr. W. E. Williams, took a step towards devising the
curriculum for the Age of Plenty. On the other hand he did not
make the mistake of imagining he could do so without the
co-operation of men with a university training. He enlisted
scientific workers and medical men with the necessary specialist
knowledge for the task.

The Adult Education Movement has no nced for biology
courses of the kind which exist in the universities. What it needs
are courses on malnutrition, public health policy, and the revolu-
tion of agricultural technique made possible by recent biological
discoveries. It has no need for courses of chemistry and physics
on the university model. It needs courses on how an intelligent
Government would bring new chemical industries to the depressed
areas and how it could mobilize new resources of power. It has
no need for elegant expositions of useless literature. It should
further the study of language as a means to peaceful communica-
tion between nations. It has no need for university economics,
university sociology, or university political science. It should be
its business to organize courses on the changing structure of
industrial management, the recruitiment of social personnel, the
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distribution of income, leisure and educational opportunities, the
powers of local government, the new problems of population
growth, the social influence of finance capital. If it demanded
such teaching, it would widen its popular appeal and it would
reinvigorate the tcaching of social science in the universities by
furnishing them with problems worthy of their resources.
Modern Europe is in the throes of a reaction against Liberal
Rationalism. What applies to the reaction against democracy
applics with equal force to the Retreat from Reason. The strength
of the reaction against democracy is that, as democracy affects
the lives of most people, it is a sham. The strength of the case
against the liberal culture of the nineteenth century is that it
cannot provide guidance for constructive social innovation to-day.
To defend a static model of political democracy or to justify the
barren intcllectualism of our universities is to invite defeat. If
British civilization chooses the downward path of militarism,
neo-pagan mysticism, and storm-troop brutality, its fate will be
the penalty of our own complacent and effeminate satisfaction
with a social culture which has long since lost the creative vitality
of its youth. It is not our task to defend John Stuart Mill or to
justify Karl Marx. The movement for Adult Education should be
a consccration to face new issues in the light of new knowledge.
If British democracy has the vitality to accomplish a cultural
synthesis, preserving the genial features of an outworn Liberalism
while assimilating the crusading vigour of contincntal Marxism,
it will be because men and women like ourselves have the will
to create new instruments of research and education, readiness to
recognize our own shortcomings, and the detcrmination to create
a system of representative government and popular instruction
to take the fullest advantage of the new resources of social well-

being.



9
Clarity is Not Enough'

STRIKING THING about contemporary education is the in-
A creasing demand for mathematical training. In the cighteenth
century the only departments of science which conspicuously
called for it were astronomy and such branches of mechanics
and optics as had arisen in connection with astronomical pursuits.
Navigation was perhaps the only important profession for which
any mathematical equipment was an indispensable prerequisite.
Though an cighteenth-century H. G. Wells might have antici-
pated minor avenues of future employment for professional
mathematicians as teachers attached to artillery or actuarial work,
he would scarcely have foreseen that chemistry, power produc-
tion, genetics, psychology, and social statistics would severally
enlist the services of the mathematician. The educational problem
which arises from the rapid mathematization of science during
the past half-century has found us unprepared, and is largely an
unsolved one.

A generation has passed since Sylvanus Thompson created a
storm in a teacup by claiming an intelligible introduction to the
infinitesimal calculus as the birthright of the engincer. Thompson’s
crusade enlisted the support of the military and naval colleges.
What he planted Mercer watered. This was a substantial gain.
We are now amazed at the ingenuity with which Edwards could
have contrived to make his subject so repulsive to a healthy
adolescent.

After Thompson came Mellor’s plea for the student of physical
chemistry. Partly because it relies largely on physical chemistry

! Presidential Address on the Needs and Difficulties of the Average Pupil
to the London Branch of the Mathematical Association, November 27, 1937.
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and partly in its genctical aspect as a science in its own right,
biology is now facing the same issue. Elaborate analysis has been
applicd to the interpretation of experimental work on chromo-
some mapping, inbreeding, and the relation of nature to nurture.
The result of this is that experimental biologists often discover
too late in lifc that theory has outstripped their early equipment.
Here and there tentative efforts to start courses in biomathematics
have been made in our own country and in America. In a few
years the curricula of our schools and universities will have to
take cognizance of the new demand.

Where conspicuous aptitude or partiality for mathematics
exists, the task of the teacher calls for little enterprise, imagination
or skill. So long as professional outlets for mathematical know-
ledge were restricted to a very limited range of professional
interests the supply of calculating prodigies was equal to the
demand. While the demand was small enough to be satisfied by
the available supply there was no social incentive for studying
the technique of mathematical exposition. Within the social class
with access to a professional education the boy who was naturally
bright at mathematics could head for the navy—the others for
the church, the bar, or medicine. If a boy could not do mathe-
matics, he was deemed to be stupid, or to put it more charitably,
his ambitions were canalized towards the episcopal benches in
the House of Lords.

The present situation is that the demand for an irreducible
minimum of mathematical proficiency vastly exceeds the supply
of conspicuous natural talent. On that account the most signal
contemporary contributions to educational technique are begin-
ning to come from the ranks of mathematical teachers in technical
institutes or military and naval colleges. Circumstances are forcing
the teacher of mathematics to face a serious educational task,
while his colleagues are occupied with topics which properly
belong to the baby clinic, the consulting-room or the juvenile
court. The serious problems of education are not concerned with
the “problem child.” They arc concerned with the problem-
subject. Mathematical teaching is the cardinal educational problem
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of our time, because mathematics is par excellence the problem-
subject of the curriculum. The existence of the Mathematical
Association is a healthy indication that some members of che
teaching profession recognize the differences between pediatrics
and pedagogy.

A presidential address may excu ably mitigate the serious
labours of the year by a seasoning of comic relief. So I shall
choose my text from Stephen Leacock’s essay on How to Make
Education Agreeable. Thosc of you who have read it will recall
Leacock’s complaints against the prosaic language in which
Euclid states that a perpendicular is madc to fall on a line, bisecting
it at a point C. Every competent journalist knows how to make
this announcement sufficiently arresting by a judicious selection
of type announcing in headlines of diminishing size:

AWFUL CATASTROPHE
PERPENDICULAR FALLS HEADLONG ON A LINE

Line at CINCINNATI completely Cut

President of the Linc makes statement.

Whereafter the class, says Leacock, would be breathlessly eager
to hear the President’s statement.

There is more in Leacock’s little joke than a casual reading
would suggest. Whatever clsc it is, mathematics is a technique
of discourse for dealing with relations of sizc and order, in
contradistinction to common discourse which is also (and more
especially) concerned with relations of quality. This limitation is
inherent in the act of communication, and therefore asserts itself in the
habits which a trained mathematician brings to the art of teaching.
From that fact the cardinal difficultics of mathematical teaching
arise.

To be a good teacher and a good mathematician is almost as
difficult as being a genuine saint and an expert politician. The
world of discourse in which the mathematician lives is far from
the untidy world of trial and error. Only the need for food at
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irregular intervals forces him back to earth. His happicr moments
arc spent in a better place. Orderly piles of related propositions
arc sct out in ncat rows along spacious avenues where accidents
rarcly happen. Even when they do there is no sense of imminent
tragedy. It is a world without people. Unlike the celestial city
of St. John there arc no children playing in the strects. When the
need for food brings him into contact with rcal ones the mathe-
matician has long since forgotten the language in which they
converse.

§ 2

What scems to me the source of most difficulties which beset
the average pupil can be best seen by contrasting the characteristics
of mathematics with the technique of common discourse. In
everyday life communication is an art which involves far more
than exhibiting an orderly sequence of propositions. Common
discourse is effective, and is endorsed as correct, in so far as it
discharges two tasks simultancously. One is to specify relations,
or in less pompous language, to convey information. The other
is to cnlist the personal attention and engage the personal interest
of the individual or individuals to whom the communication is
made. The fact that a statement is instructive in the sense that it
contains no ambiguity or error does not satisfy the requirements
of ordinary communication. Conversely, mere brightness docs
not justify itself if the content is shallow, cquivocal, or otherwise
misleading.

That the informative and emotive aspects of communication
arc truly scparate is recognized by grammarians who classify the
artifices devised for harmonizing their conflicting claims. There
is an implicit recognition of this compromise in the definition of
a figure of speech. The essentially personal relationship implied
in the emotive function of ordinary language is recognized by
the choice of form appropriate to the reading public or audience.
No such distinction exists in the technique of discourse with
which this Association is concerned. Brevity is the soul and
substance of mathematical wit, and ambiguity or inconsistency
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are the only unpardonable sins. In short, there is no personal
relationship involved in the act of communication.

In so far as mathematics has an aesthetic appeal, it is one which
has no explicit relation to the history or prejudices of the individual
as such. There are, to be sure, individuals for whom mathematics
exerts a coldly impersonal attraction, and I suppose that the
majority of professional mathematicians, the bright boys, belong
to this category. This is not of great educational importance.
Adolescents and children who are readily accessible to the austere
acstheticism implied in the statement that a proof is clegant are
rare. They are not the ones who make mathematics the problem-
subject of the classroom. Intense acsthetic satisfaction in mathe-
matical pursuits is for most people an unattainable experience,
or at the best an acquired taste. It is not, and cannot be, of itself
a sufficient drive to proficiency. The tcacher has to supply a
powerful extrinsic motive of a more dircctly personal kind.

Many professional mathematicians show a sort of fussiness on
this topic, as though any statement of this kind necessarily casts
doubts on the sincerity of their individual predilections. So in
saying this let me forestall a criticism which will be made,
whether I do so or not. The aesthetic appeal of mathematics may
be very real for a chosen few. The point at issuc is not whether
it is real, but whether it is common. In fact, mathematics has
little spontaneous appeal for the overwhelming majority of
ordinary human beings. Otherwise there would be no special
difficulties about teaching it. Of itself this makes teaching mathe-
matics more difficult than teaching biology, because children are
generally interested in their own bodies and in growing things.

Still, this is not the aspect I propose to stress in what follows.
The first and foremost difficulty lies less in the pupil than in the
mathematician. The biologist, if he is a good biologist, brings to
the teaching of his subject a recognition that a growing thing is
something with its own laws of behaviour, and that the business
of teaching is closely allied to an understanding of these laws.
The temperament and training of a mathematician do not
encourage this outlook. Once he has been hardened to the rigours

L
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of the mathematical climatc he has ceased to be able to sce simple
truths which any journalist or mother of six takes for granted.
Disraeli said that it is easier to be critical than to be correct. He
might have added that most people are less anxious to be correct
than to avoid criticism. Being correct in teaching is putting over
as much of your meaning as you can. The fact that a scientific
or mathematical exposition can be faultlessly clear to anyone
who can be induced to follow it is not of itself an educational
achievement. If it is excruciatingly tiresome, no one will be
induced to follow it. So its value as an act of communication
will be nil.

Thirty or forty years ago a movement for the reform of
mathematical teaching sponsored a luxuriant overgrowth of
pedagogic literature with which we are still saddled. It amounted
to this. Anyonc with the wit to think up a slightly different
arrangement of the propositions of Euclid could find a publisher
and establish his credentials as an authentic pioncer. The educa-
tional world was shaken to its foundations by the daring
announcement that Euclid had been banished from the classroom,
and the same dismal figures reappeared in the new text-books
without any visible stigmata to distinguish them from illustrations
in extant mediacval translations of Al Karismi’s works. In so far
as this succession of tedious familiaritics had any intelligent
rationale, I suppose the theory behind it was to give the teaching
ot clementary mathematics a more coherent logical texture.

How far pioncers of pre-war days achieved their end is not of
much interest in this context. My submission is that their aims
were based on an assumption which is certainly gratuitous. The
assumption is that mathematics is a problem-subject, because it
makes exorbitant demands for clear, consistent, and closely knit
thinking. Whether this belicf is right or wrong, it belongs to the
province of psychology rather than of mathematics. Great
proficiency in mathematics confers no special qualifications for
deciding whether it is true.

My own view is that it is entirely wrong. As a biologist I do
not underestimate the prevalence of individual, often inborn,
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differences affecting the ease and quickness with which people
can perform comparatively complicated manipulations with
symbols. On the other hand, it is obvious that the exercise of
clear thinking is largely a matter of whether the individual is
sufficiently interested in being right about a question and has
sufficient confidence in his own powers to face the strenuous
effort involved in arriving at a correct conclusion. My contention
is that mathematics is a problem-subject for two reatons. One is
that no other subject offers so much temptation to be tedious.
The other is that no other subject offers the teacher such great
opportunities for wrecking the intellectual sclf-confidence of the
pupil.

The first statement is illustrated sufficiently by the indisputable
fact that the most atrocious examples of turgid, prolix, and
circumlocutory English style can be collected by opening at
random the pages of any text-book on mathematics. That it is
especially easy to discourage and to destroy interest in mathe-
matics is a matter of common observation. Why so many
grown-up people who give evidence of their power to handle
comparatively difficult processes of reasoning in the course of
their daily work display an attitude of sheer fright towards any
mathematical formulation of a problem is easy to understand.
At an early stage in cducation they have been made to feel that
their difficulties were due to their own intellectual defects rather
than to the cultural limitations of their teachers. The surest way
of creating this sense of inferiority is to let children think that
they are being taught for their intellectual improvement.

Thirty years ago I asked my class teacher why we had to learn
geometry. I was told that it was a training for the mind. Twenty
years later my eldest daughter asked her class teacher the same
question and received the same answer. At different schools three
of my four children have put the same question, unprompted by
their parents. They have always reccived the same reply with
penny-in-the-slot regularity. Since the odds against this result
would be 7 to 1 if only 50 per cent and 63 to 1 if only 25 per
cent of mathematical teachers took this attitude to their jobs, the
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result, though based on a small sample, is alarming. It is all the
more alarming because the departure from random sampling
favours the sclection of good teachers. If we took cducation as
seriously as Stalin takes engineering, we should punish the state-
ment “it is obvious that” with the option of five pounds or
thirty days.

When a mathematician ventilates his views on politics or
biology you will rarely discover any confirmation fcr the belief
that a native aptitude for clear thinking carries a man very far,
unless it is reinforced by a genuine interest in what he is thinking
about. If any first-ycar medical student in my classes made the
statements about reflex action contained in Sir Arthur Eddington’s
Gifford Lectures, 1 should plough him. I should not do so because
he did not know the relevant facts. I should do so because he
had not learned to reason clearly about them, and I should do
so knowing that I had failed as an educationist in what is the
supreme task of good teaching. Experience has taught me that
there is a powerful psychological resistance to clear reasoning
about reflex action. Perhaps this is because it touches our dignity
on the raw. Be that as it may, it is my first duty to discover and
to remove this resistance. The rest will look after itself.

In cducation the unforgivable sin is to attributc our own
failures to the inferiority of our victims. The limitations of our
pupils and students make education an exciting adventure, in
which a certain kind of modesty is indispensable to success.
Among the laity it is the gencral opinion that mathematicians
regard themsclves as exceptionally clever people. This may be
quite unjust. None the less, it is a special reason for emphasizing
the cultivation of a modest demeanour as indispensable to the
technique of mathematical teaching. Just as the training of a
mathematician fails to stimulate the art of intimate and cngaging
discourse, it does little to encourage the sort of modesty which
good teaching demands. Especially at Cambridge, where gener-
alized ignorance about sex, politics, religion, and most other
topics of foremost importance to ordinary human beings is no
obstacle to a brilliant career, academic success in mathematics
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makes peculiarly thrifty demands for a wide range of capacities.
Since it calls for the exercisc of a somewhat rare gift, mathematical
students are especially liable to the delusion that quickness in
manipulating intricate reasoning processes is all that distinguishes
clever, capable and successful individuals from their less fortunate
brethren. *

Mathematics is a problem-subject primarily because the mathe-
matician carries into the personal and individual relationship of
teaching the impersonal detachment which properly belongs to
a world of discourse in which symbols have no emotive value.
If space permitted, I should be prepared to sustain the view I
have cxpressed by quoting large-scale statistical enquiries of
educational psychologists. Here T will content mysclf by saying
that few if any modern psychologists or biologists attach much
meaning to the statement that any single discipline is specifically
a training for the mind. What cducation can do is to encourage
people to exercise to the full their capacity for intricate and rapid
reasoning in relation to specific problems in which their interest
has been quickened.

§3

In my original notes for this lecture I wrote down the American
idiom “so what?” to remind me of the difficulties which arise
from failure to realize that the art of being interesting is more
important than the effort of being clear. The class of difficulties which
I include in the “so what?” catcgory may be illustrated by
comparing the teaching of chess with the teaching of determinants.
An authentic chess player who wanted to convey his enthusiasm
to somcone who did not understand the game would begin his
explanation by discovering whether his pupil or victim knew
the rules of draughts or halma. He would indicate in a general
way what the players aim at doing, and would explain what
constitutes a win before facing the tedious and intricate task of
memorizing the rules or studying the gambits and end games.
If the same chess player adopted the educational technique
employed in the chapter on determinants in any cxtant mathe-
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matical text-book, his explanation would begin somewhat as
follows:

A chess board is a board of cight rows and eight columns,
among which are distributed two scts of sixteen plcccs cight alike
of onc kind being called pawns. The remaining cight include
three pairs of which cach member is alike of onc kind, together
with two other unlike picces. The initial condition is that pawns
of one sct occupy the second and pawns of the other sct occupy
the seventh row. . . .

If the members of this audience took the same attitude to their
work as those who taught me the elements of mathematics, I
should enjoy retaliating for the tortures of the classroom by
continuing the parable. In the present circumstances I think I
have said enough to explain why I have called this the “so what?2”
difficulty. No mathematician would drecam of expecting that
anyone would pick up the rules of chess or acquirc an cnthusiasm
for that noble gamc if he got his first taste of it in this way. No
reasonable person would feel compelled to attribute subnormal
intelligence to anyone who resisted the attempt to be taught on
these lines, or confessed complete failure to sec what the teacher
was driving at.

The primary task of the educationist is to establish the personal
relationship of enlisting the personal interest of mdividual pupils
in the exercise of their reasoning powers. Thus the problem of
the mathematical teacher is not a problem of mathematics as such.
The recipe for good mathematical teaching is to put into the
teaching of mathematics something which does not belong to
the subject-matter of mathematics as such. There are obviously
many levels at which this can be done. As a biologist I cannot
fail to notice that calf love for the teacher has sometimes supplied
a powerful incentive to sustained effort. Happily or otherwise I
can ofter no general recipe for exploiting this technique, and I
doubt whether an intensive teacher’s course in Hollywood films
would make it a measure of universal application. The aesthetic,
which at its most primitive level is the play, motive is one which
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an enthusiastic and efficient teacher will not neglect, though I do
not think it carries us very far by itsclf. To avoid any appearance
of excessive utilitarianism in my subsequent remarks, let me make
some tentative suggestions about how the play motive could be
exploited more cfficiently.

The first thing to be clear about ir this connection is that there
is not much fun in trying to solve a puzzle unless you have some
means of finding, or rather of convincing yourself that you have
found, the right solution. From this point of view two types of
elementary mathematics are obviously unsatisfactory materials
for exploiting the acsthetic motive at its most primitive level. If
a child is asked to solve a gcometrical rider, the teacher’s approval
is his only way of finding out whether he has performed the
prescribed ritual. That algebra is universally more popular than
Euclidean geometry may be largely due to the fact that most
problems arising out of school algebra can be checked by using
ordinary numbers. On this account the solution of an algebraic
problem contains an element of mildly exciting discovery. This
is less true of permutations and combinations than of other
elementary processes, because the labour involved in testing a
result is usually prohibitive. The general practice of postponing
permutations and combinations to a late stage may be taken as
a tacit admission that they present difficultics out of all proportion
to the logical processes involved.

In various ways much might be done to exploit the play
motive, that is to say, getting children and adolescents to regard
doing mathematics as real fun. One is perhaps more obvious to
me as a biologist, because of the fruitful applications of Finite
Differences to problems of selection and population. To the best
of my knowledge no elementary courses touch on the type of
series which can be illustrated by figurate numbers. Experience
of children and the testimony of teachers who have carried out
problems with figurate numbers at my suggestion have convinced
me that they provide an almost inexhaustible fund of clean
wholesome fun for children and adolescents who get no kick
out of the customary and, as Sir Percy Nunn has emphasized,
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unnecessarily retarded introduction to serics by means of
progressions.

Another mathematical device which is unnecessarily postponed
till a comparatively late stage offers other intriguing possibilities
for exploiting the play motive. Transformations from one
numeral system to another can be made intelligible to very young
children with the use of an abacus model, and the introduction
of ancient systems like the Babylonian or Mayan calendrical
numerals can give the treatment an cngaging atmosphere of
historical pageantry.

In passing, let me urge that we should resist the temptation to
make the examination system an excuse for lack of enterprise in
cducation. In the days when children were presented seriatim to
third-, sccond- and first-class college of preceptors examinations
the teacher had far less scope for departing from the routine
prescribed by unimaginative text-books. That is no longer true.
The junior examinations are disappearing. The secondary school
teacher generally has a clear run of four yecars without any
interruption,

If you have four years in which to get a class up to matricula-
tion-level algebra, there is no carthly reason why you should
follow the puerile routine of text-books in which identities and
transformations, the algorithms, cquations, and progressions
succeed one another with monotonous regularity. 1 believe that
the teacher would attain his object in the time allotted with far
greater success by spending a year playing with figurate numbers
and numeral systems, deferring the introduction of any literal
symbolism till it could be introduced to capitalize discoveries
which any child of normal intelligence can make for itsclf.

The “so what2” problem in mathematics has two aspects. One
already mentioned is the existence of a ritual for writing text-
books to conceal the intrinsic interest of fresh technique. The
other is the wellnigh universal absence of any attempt in text-
books to enlist secondary drives on the part of the pupil by
explaining the practical use to which the technique can be
applied. The distinction I want to make can be illustrated by the
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opening paragraph of the chapter on Fouricr’s series in Gibson’s
Elementary Treatise on the Calculus. This begins with a bald
announcement, which in common specch amounts to saying that
some function of x may be represent. | by an infinite serie, of
the sines and cosines of the integral p ducts of x.

As Mr. Leacock would say, any smart pressman or columnist
knows that this possibility has no news value when so statcd. Its
news value for the classroom depends on making quite clear why
it matters. Until you have done this you have not tackled your
first job as an educationist. You can do it in two ways: by
exploiting its intrinsic and extrinsic interest. You can start by
considering how predigested mathematical teaching leads you to
have a hunch that such a series exists, and what class of mathe-
matical puzzles could be solved by using its propertics. You can
also illustrate the human circumstances in which the problem arose
by telling your class how Fouricr’s original contribution was first
used in connection with the study of heat conduction, and why
the holy trinity of Laplace, Legendre, and Lagrange refused to
accept it for publication.

My own views on cxploiting the extrinsic or humane aspect
of mathematics to enlist the interest of the pupil are sufficiently
well known. On this topic [ shall confine myself to threc
constructive comments.

One is to draw your attention to a curious anomaly. In
exhibiting the referability of the methods expounded, new books
at the intermediate stage, though written for a more selected group
of pupils, take more pains than do elementary text-books for
more general use. So while new books on the infinitesimal
calculus arc well illustrated with examples of its practical use in
engincering or artillery, scarccly any widely used text-book
written for the matriculation course on geometry mentions its
application to geographical truths which children arc taught in
the nursery. An evident obstacle to educational progress in this
direction is the exclusion of descriptive astronomy from the
present curriculum.

When the history of mathematics is taught as a record of the
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progress of intellectual achievement it can do two things. By
exhibiting the social background of mathematics and its uses in
the common life of mankind it invests the study of mathematics
with human value for those who are indifferent to its own
austere bcauty. By emphasizing its gradual growth it assuages
and restores the self-confidence shattered by repeated assertions
that a statement is obvious. For ordinary mortals it is reassuring
to find that a supposedly obvious statement has defied the
collective effort of all the best intclligences for several centuries.

§4

Another psychological crror which arises from undue pre-
occupation with the logical difficulties of mathematics is that too
little attention is paid to the part which memory plays in
performing intricate mathematical operations. Teachers do not
always remember to remind their pupils that certain things must
be thoroughly memorized. The teacher’s anxiety to gain the
rational assent of his pupil often lcads him to forget that
memorizing the result is just as essential in mathematics as in any
other subject. Solving a partial differential equation by Fourier’s
series is just as much a feat of memory as correctly describing
the characteristics of a flowering plant when you only know its
generic name. The teacher who is never tired of urging his
pupils to work out their problems from first principles
should be deprived of his next meal till he has repeated Kelvin’s
unhappy calculation on the age of the carth without assuming
anything.

What is casily overlooked in relation to this aspect of mathe-
matical teaching is that memory is exceedingly capricious.
Facility in remembering different types of information is highly
individualized. Speaking for myself, I may illustrate this by the
fact that, although I like organic chemistry, I can carry few facts
about carbon compounds in my head for more than a few weeks.
Contrariwise, I have an encyclopaedic memory for trivial ana-
tomical facts, which I have had no occasion to recall for twenty-
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five years. Among my students I have often had individuals who
shone at mathematics and found the greatest difficulty in
remembering simple zoological terms when their derivation and
significance had been repeatedly cxplained.

As a teacher of biology I recognize this as a special class of
difficulties, and I strive to rcsist the temptation to blame the
student for lack of ability to reason correctly about living
creatures and their characteristics. One real difficulty which makes
some pupils slow is not lack of ability to follow mathematical
reasoning. More often than we care to admit it may be failure
to capitalize results which must be committed to memory before
complicated operations can be performed with alacrity. In all
teaching it is advantagcous to set out periodically a summary of
information alrcady acquired for carcful memorization. This
provides a platform for the next stage in the development of the
subject and makes it casicr to trace successive stages in retrospect.

No doubt our Victorian grandparents laid too much stress on
the role of memory in education. None the less the pendulum
has now swung too far in the opposite direction. It is high time
to tell aldermen, rotary presidents, and Gifford lecturers that they
do not justify their claims to originality in educational theory by
warning us against cramming our children with facts. When we
have done our best to interest, to stimulate, to win the confidence
and to gain the rational assent of those we teach, they have got
to do some rcal work themsclves. The major part of it is
systematic memorization of what they should have at once
understood if we have done our job well. Part of doing it well
is also to encourage them to undertake systematic memorization
at each stage.

What I have said so far has been especially about pure
mathematics, and may be summed up by saying that the teacher’s
job is less to make things clear than to give his pupils a powerful
incentive for getting things clear for themselves. Three obstacles
which he has to surmount are easy to recognize. The first is the
paralysing sense of wunfamiliarity, which I have called the “so
what?” reaction. The second is a sense of intellectual inferiority,
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which discourages further effort. The third is a disinclination for
studies with no explicit practical outcome. This is common among
healthy extroverts, even those who have a high level of intellectual
capability. The teacher can forestall these difficulties, first by
intelligent anticipation—the “so what?”" technique—by cultivating
a modest friendliness of deportment, and by cquipping himself
with the information to give his trecatment of any problem the
widest possible referability.

The last remark might be taken to imply that the average
pupil encounters less difficultics in studying applicd than pure
mathematics. Few teachers would agree that this is so. Many
adolescents with no special partiality for mathematics prefer the
pure to the applied sort, and experience more difficulty with the
latter. I do not believe that they belong exclusively to the introvert
type. On the contrary, my opinion, for what it is worth, is that
the extrovert resistance to applied is just as great and often greater
than to purc mathematics.

Where this resistance exists one difficulty of the average pupil
Is casy to recognize. In applied mathematics the pupil has to deal
sumultancously with two intellectual problems. One is the ordeal
of performing certain operations with symbols. The other is the
relation between the counters and the real world. The latter is
often made more difficult by the fact that the symbols are not
the current coin of the realm of nature itself. They refer to the
characteristics of a physical model, and not to the natural pro-
cesses which are the ostensible topic of discussion. Inability to
perform the preseribed ritual may, and I believe often docs, result
from preoccupation with the relevance of the symbols to the
model or of the model to the process itself.

That this is not a wild surmisc is easy to illustrate by observing
the reactions of different individuals to problems of the type
contained in the Weck-end Book. The essential ingredient of
any Bloomsbury conundrum is some irrelevant circumstance or
unfamiliar situation which distracts attention from what would
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otherwise be a straightforward issuc. At the lowest level of
natveté this may be illustrated by the familiar riddle: do white
sheep eat more than black onesz Everyone knows that individual
white sheep do not cat conspicuously more than individual black
ones, and that the latter arc less common. The difficulty is easy
to sce. The milicu suggests that the right answer demands
biological knowledge rather than arithmetical common sense.

Like many others among my own contemporaries, I probably
got my first taste—or distaste—for mechanics from the same
source as many members of this audience. The prescribed ritual
of school mechanics has not moved very far in my own gencra-
tion. The questions sct in London University examinations, at
all stages from matriculation to the degree, conduct the successful
candidate through a labyrinth of tedious and devious algebraic
manipulations to conclusions whose falsity is self-cvident to any
schoolboy with a taste for gadgeteering or to any practising
mechanic.

The black sheep problem in the wolf’s clothing of academic
mechanics is illustrated by the following example taken from
Loncy’s treatisc on the Dynanics of a Particle:

Assuming that the carth attracts points inside it with a force
which varics as the distance from its centre, show that, if a straight
frictionless airless tunnel be made from one point of the carth’s
surfacc to any other pomt, a train would traverse the tunnel in
slightly less than three-quarters of an hour.

By the time the student has rcached the degree stage oral
tradition among undergraduates has equipped him with enough
low cunning to detect the trick. He realizes that all the examiner
requires is a picce of plain painstaking arithmetic according to a
prescribed pattern. The engincering, like the genetics in the black
sheep problem, is mercly put in to make it more difficult. At
the school certificate stage there is no robust corpus of under-
graduate tradition to inoculate the pupil against the unnccessary
distractions of our educational routinc. So the teacher’s task
demands more intelligence.
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The principles of mechanics discovered by Stevinus, Galileo,
Hooke, Huyghens, and Newton have very little relevance to the
mechanisms with which a boy is familiar. In real life he never
meets perfectly smooth bodics sliding down perfectly flat slopes
without any friction. He has more cxpericnce of motor bicycles
which secize because of overheating. If he were enterprising
cnough to calculate the trajectory of Big Bertha when it shelled
Paris, he would find that the actual range and height were less
than half what would be inferred from the formula given in the
text-book. Of course few boys would be so enterprising. The
boy who was would have the making of a scientist in him, and
the best way of training a scientist is not to start him off with
wrong idcas about the way the world works.

As long as the teacher has to prepare pupils to pass examinations
in mechanics conducted in the usual way he will find his task
casicr if he tells the whole truth. Half the truth, of course, is that
the principles of mechanics in the Newtonian cpoch were not
designed to deal with modern mechanisms. So we must not be
surprised or disappointed if they have to be supplemented by
much more information before they can give us a uscful guide
to conduct in the everyday life of a sccondary school pupil who
lives in the age of the light car and the autogyro. A conscientious
teacher will generally point this out and leave the pupil wondering
why it is necessary to learn the principles if they do not fit the
facts. So the other half of the truth, more rarely disclosed, is
cqually important. Galilean micchanics did provide a very useful
guide to conduct in an age when sailing ships were first
undertaking westetly courses to uncharted occans.

In contradistinction to the *“‘so what:” problem of allaying the
sense of unfamiliarity or futility which discourages effort in pure
mathematics, the black sheep problem of realism in applied
mathematics may be discussed at various levels of relevance and
at different levels of sophistication. At the lowest we may recall
examples in compound proportion concocted to illustrate the
untruth that too many cooks never spoil the broth. At a later
stage. we should distinguish between two different ways of
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applying mathematics to the rcal world. Galileo’s trajectory
illustrates one, Maxwell’s hypothesis the other.

Galileo’s trajectory is a synthesis of quantitative laws which
approximately describe the behaviour of Galilean cannon-balls
in certain specified conditions, one being the principle of inertia
employed in rectilinear markmanship, and the other being the
constant initial acceleration of heavy bodics falling to earth. To
be quite clear about what it involves it is necessary to specify the
conditions, the limits of obscrvational error, and the goodness
of fit.

Generally, as with Galileo’s pendulum, an additional source of
psychological irrelevance is introduced into theories of this class
by making approximations in thc mathematical synthesis itself.
For instance, the statement that the period of a simple pendulum
swinging in a small circular arc is approximately constant implics
more than the fact that it is liable to sources of error involved in
the law of the inclined planc or in any other Galilean theorem
from which you care to derive it. When you make use of the
limit sin 4 = A4 radians you have made the pupil’s foothold in
the real world less sccure, unless you have taken the initial
precaution of tabulating the numerical errors involved for
different angles of swing.!

In the clementary example cited the approximation is in the
last stages of the development. In more advanced problems of
applied mathematics it is often buricd in the brickwork of a
formidable architectural feat. Approximations arc made to trans-
form expressions which could not otherwise be reduced by means
of familiar artifices. At this level it is almost impossible to deter-
mine the limits of validity involved, and to do so would require
claborate analysis. The bewildered student taken tortuously
through the formalism of the earlicr steps now feels that he has
been led up the garden path. Sometimes he /as been led up the

1 There is a further source of psychological resistance to this. Young students
and pupis are used to the degree as the unit of angular measurement, and the
first reaction to a “small angle” is to identify 1t with somecthing less than one
degree. It is very casy for a beginner to forget that even §° is a rclatively small
fraction of a radian.
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garden path. His criticism is mathematically valid. Educationally
this is the nemesis of a spurious rigidity. If applied mathematics
werce treated as the tool it is, and not as an end in itself, the
student would look forward to the end-product of the develop-
ment as the means of testing its truth. Instead he feels as if he has
been caught in the act of cooking his result.

Whenever a pupil is told that something may be neglected
because it is small his attention is immediately diverted from the
logical texture of the interpretation. He finds himself asking how
small it may be before it is entitled to mathematicalexemption.
You cannot sustain his confidence or enthusiasm if you leave
him spluttering with the uncertaintics of cosmic untidiness in
midstrecam. A teacher of applicd mathematics should teach his
subject as he would teach swimming if he enjoyed it. The average
pupil is hke a young swimmer who can just keep afloat. He
knows the strokes and can execute them with tolerable proficiency
so long as he concentrates his cffort on keeping his head above
watcr. Approximations are like the first wave which sends water
up his nostrils. He gulps, abandons hope and clutches at anything
within reach. If you do not want him to sink and do want him
to learn to swim, you have got to tcach him to breathe. Half
the difticulty of learning to swim is lcarning to keep your grip
on reality by controlling the act of breathing.

This homely truth is somctimes dismissed by asserting that
mathematical teaching is concerned with the logical structure of
scientific hypothesis without regard to its truth. I do not believe
that scientific truth and scientific logic can be kept so far apart.
A scientific law is not correctly stated unless it contains within
itself a recognition of its own limitations. In so far as applied
mathematics is part of the methodological background of science,
the mathematician who tails to clarify the sources and limits of
numerical approximation is not tulfilling his role as logician.

In contradistinction to most problems of school mechanics
Ether theories illustrate a higher level of sophistication. The
quantitative laws which are found to give a good fit to observed
data have not been derived by direct observation of processes
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with which theory deals. They have been drawn from behaviour
of physical models first suggested by crude and superficial
similaritics.

The cdifice of scientific knowledge is supported by a scaffolding
of deceased and dying metaphors. In the boyhood of science the
props of the building were green shoots still rooted in the soil of
daily experience, and the giants of physics and chemistry played
hide-and-seck among them. Analogics drawn from familiar
experience of sailing boats or watcrmills, and mathematical
operations suggested by the same analogies, once furnished
fruitful clues for rescarch. The foundations of mathematical
theorics of immense importance in science were laid by men who
could visualize these analogies vividly.

We too casily forget that this experience of cveryday life in
the cighteenth century is not our own, and that parables drawn
from it have ccased to be vivid. When modern text-books of
physics compare the clectric current with the flow of water to
illustrate the characteristics of the former they inevitably fail to
achicve the end in view. They merely tell pupils who have
already picked up something about clectricity from everyday life
in the twenticth century something which cighteenth-century
school children knew about very clementary hydrodynamics.

In dealing with this difficulty of the average student the teacher
of mathematics may turn to the Church for guidance. The
parable of the mustard seed docs not contain any doctrinal truths
which defy the comprehension of the most obstinate unbelicver.
Any curate who knows his job recognizes that the real difficulty
about the mustard sced parable is connected with the conventions
of systematic botany and with the physiology of plant growth in
an Oriental climate. The serious business of preparing his sermon
is to straighten out this tangle, and he takes you back to Palestine
accordingly. The scrious business of the tcacher who wants to
help the average student of electricity to understand Maxwell’s
cquations is to make him visualize Maxwell’s vortices and
Maxwell’s cosmic half-set jelly as vividly as Maxwell himself
cnvisaged them.

M
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Needless to say, vivid imagery which would enlist the imagina-
tion of the pupil or student in the intellectual task he is under-
taking is the very last thing which will be found in text-books
of mathematics. By the nature of his training the mathematician
brings to the lecture-room, to the classroom, and to the making
of a text-book a fastidiousness which is the father of tedium.
Determined at all costs to avoid the pitfalls of ambiguity, he
reduces the art of discourse to a lifeless jargon in circumstances
where no danger of misunderstanding exists. The good English
word something is not sufficiently technical. The applied mathe-
matician is only happy when he has called it a body, and has thus
made the sentence in which it is buried a cofhin.

§6

My last remarks embrace all that T have tried to say in this
lecture. Mathematics, as I sce it, is primarly a problem-subject,
because teaching mathematics successfully is very much like
teaching anything clse successfully. The first business of the
teacher, whatever his subject, 1s to make it interesting, to discover
what discourages his pupils, and to convey to them some of his
own cnthusiasm.

I believe that much could be done to improve the teaching of
mathematics without any radical change in the examination
system or in the general policy ot education. For that reason I
have tried to avoid any reference to innovations which would
make the teacher’s task more casy. To meet the new demands
for mathematical proficiency I venture to suggest that the most
urgent syllabus reform is a wholesale reduction of formal plane
geometry to mahe way for a much earlier introduction to
trigonometry, analytic gcometry, calculus and solid figures. I also
suggest that this might be helpfully supplemented by closer
co-operation with the teaching of geography and elementary
descriptive astronomy in the schools.

As it scems to me, the need for university reform is equally
urgent. Mathemarical graduates often Ieave the university com-
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pletely ignorant of the history of their subject, and do not
invariably possess any acquaintance with ordinary mathematical
appliances such as almanacs, slide rules, vernicrs, or even com-
puting machines. The aim is to develop an almost pathological
proficiency in a limited range of technique, often of a kind which
has long since outlived its usefulne s or has not yet been proved
to have any.

Beyond this looms the sinister fact that the task of teaching
mathematics in Britain is hampered by an antiquated system of
weights and measures. This is disastrous for cducation in more
than one way. One is that the child is forced to undertake tedious
arithmetical exploits at an age when he has no interest in
manipulating large numbers. Hence he has often acquired an
active hostility to number-lore long before he takes up the
systematic study of mathematics. Another is that the current coin
of physical discourse has little relation to the units of the practising
engineer. This makes exact science a cult which has no very
obvious relation to everyday life in Britain. In France the intro-
duction of the metric system was only gained at the cost of a
revolution. Mr. A. P. Herbert has shown that a university
member can compel our own Parliament to make divorce casier.
Is it too much to ask mathematical teachers to insist that every
parliamentary representative for a university scat should give an
undertaking to introducc a bill for the remarriage of arithmetic
with common sensc 2

Mathematicians have another political responsibility connected
with arithmetic. The recent analysis undertaken by Dr. Enid
Charles shows that whatever changes in fertility and mortality
may conceivably conspire to arrest a rapid decline of net popula-
tion from 1945 onwards, nothing can now forestall a rapid and
spectacular depletion of the school age groups during the next
two decades. Therefore the choice lics between a period of acute
unemployment for tcachers or a drastic reform of educational
routine. No teacher should teach for more than ten hours a week.
By 1950 an enormous reduction of working hours can be achieved
without any increase in the cost of education. My last word is to
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suggest that teachers of mathematics should take the lead in
seizing this opportunity. They will find the facts in a new book,
Political Arithmetic,t which contains Dr. Charles’s estimates of the

oncoming shift in the school population.

! Published by George Allen & Unwin Ltd.
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Havclock Ellis'

averock ernis will be remembered as the leading English
Hanthropologist of his generation. He has the hall-mark of
the authentic prophet, being without honour only in his own
country. The branch of anthropology which he has made his
special province is not a subject of any university curriculum.
He was the anthropologist of cveryday life. His work was sus-
tained by the conviction that the social behaviour of Wigan or
Wimbledon is a proper subject for scientific study.

Such a belicf undermines the foundations of English propricty.
For all its grudging concessions to natural science as fit matter
for vocational studics, the English cducational system still bears
the impress of the theologians who designed 1t. The Englishman
is at liberty to trcat foreigners who live in Waikiki or Wei-hai-
wei as specimens. Gentlemen are gentlemen, made in the image
of a gentleman. The lcaders of English thought arc as ever
imbued with Dr. Johnson’s belief that the pursuit of the natural
sciences has little relevance to the study of man’s “moral and
prudential nature.” The London Mercury reveals the fruits of an
English classical education in the verdict: “Mr. Ellis, as he him-
self says of Swift, has a tendency to dwell upon cxcrement.”

Quitc other is the judgment of educated America. The editor
of the American Mercury pronounces the verdict: “If the test of
the personal culture of a man be the degree of freedom from the
banal ideas and childish emotions which move the great masses
of men, then Havelock Ellis is undoubtedly the most civilized
Englishman of this generation.” Mr. Mencken’s view is a repre-
sentative view of cultured men and women in the States. That

1 From Great Contemporaries (London: Cassell & Co., New York, 1935).
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they value the work of Havelock Ellis is not because Americans,
like the Athenians, spend their time in nothing clse but either to
tell or to hear some new thing. It is because science has a recog-
nized place in the American cducational system. The educated
Amecrican rcahizes that Mr. Gladstone was a member of the
expensively uncducated classes.

What little there is to say about the life of Havelock Ellis
except in so far as specific incidents bear on the progress of his
enquirics has alrcady been said at unnecessary length by Dr.
Goldberg. For that purpose it is cnough to say that he died at
the age of aighty, that he graduated in medicine fifty years ago
and that his first important book led to the prosecution of the
bookseller on a criminal charge. Before his serious work began
he moved in radical circles. During the “eightics mysticism and
Caledonian caution had not yet become the hall-mark of intel-
lectual eminence. Huxley was stll alive. Sidney and Beatrice
Webb were embarking on their life work. They were peak years
of the all too brief period during which European civilization
asserted the supremacy of the human reason.

His first serious publication was The Criminal, which appeared
in 1889. It was a pedestrian performance, scholarly cnough, but
devoid of originality, and was not the fruit of his own first-hand
rescarches. When he composed it, Havelock Ellis was much too
favourably impressed with the conclusions of a contemporary
Continental school of anthropologists whose names have been
kept alive by frequent recurrence in detective fiction. Their object
was the prognosis of the criminal by physical stigmata. They
were painstaking anatomists, indifferent statisticians and exceed-
ingly weak sociologists. Had they been otherwise they would
not have set out to solve a problem formulated in terms which
they did not seck to define.

Crime is a classification of social behaviour relative to the social
status of the individual, the place in which he lives, and the time
at which he lives there. The majority of actions so classified are
concerned with the regulation of the institution of private pro-
perty. Whether they do or do not take place depends quite as
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much upon what temporary and constantly changng arrange-
ments society adopts for distributing property as upon what sort
of individual intcrferes with such arrangements. The danger of
confusing the two issues is tacitly though unwittingly recognized
by well-to-do people when they wuce the word robbery for the
introduction of a new decath dut,. The same relativity applies
to actions classified as crimes when they have no direct rclation
to our cphemeral arrangements for property distribution. At
sundry times and in divers places private homicide has ranked as
a supreme duty and a supreme offence. Practices regarded as
delectable pastimes in classical civilizations are now punished as
unnatural vice in Northern Europe.

Man and Woman, first published in 1894, is more directly
related to his subsequent studics. Havelock Ellis himself believed
it was the necessary foundation for his subscquent studies in
sex psychology. In this he does scant justice to the genuine
importance of his lifc work. The truth is that he never clearly
stated the problem with which he was preoccupicd. He made no
lasting contribution to mcthods for solving it, and he did not
add very much to the corpus of relevant data bearing upon the
subject. Writing in 1894, he was not in a position to do any of
these things.

Stated in gencral terms, the theme of Man and Woman is the
extent to which observed differences between men and women
are duc to nurture on the one hand or to constitution on the
other. This issuc has a very definite meaning in the light of
modern rescarch on sex determination. Microscopic and experi-
mental studies, which began about ten years after the publication
of Man and Woman, have removed it from the planc on which
Havelock Ellis discussed it. We know that the hereditary poten-
tialities of the individual have their material basis in minute
bodies called chromosomes lodged within the microscopic bricks
or cells of which our bodies are built up. We can recognize
individual pairs of these chromosomes within the cell, one
member of each pair being derived from the father, the other
from the mother. Apart from one exceptional pair, the maternal
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and paternal members of a pair arc alike in each sex. The excep-
tional pair consists of two like members (called X and X) in the
cells of a female, and two unlike members in the cells of the male
(called X and Y). All the ova produced by the human mother
have an X chromosome. Only half the sperm in the seminal
discharge of the father have an X, the other half having a Y
chromosome. If the latter fertilizes an ovam, the resulting indi-
vidual has an X and a Y chromosome, being thus a male. If the
former fertilizes an cgg-cell the resulting individual has two X
chromosomes, being thus a female. In very special circumstances
the influence of the X or the Y chromosome may be overridden
by the absence of the necessary conditions in the environment of
the embryo. An individual may then have the constitution of
one sex and the characteristics of the other. Apart from such
very rare contingencics we may say that sex constitution is
determined at the moment of fertilization.

Beyond recognizing in a confused way that some sex differences
are morce deep scated, or are established more early, than others,
biology had very little to say about the constitutional difference
between the sexes in the year 1894. It had even less to say about
the way in which the constitutional difference manifests itself in
ditferent kinds of organisms and among different categorics of
manifest sexual characteristics. Throughout the animal kingdom
the only universal difference between a male and a female is that
the one produces seminal fluid and the other produces cgg-cells.
Generally this primary diffcrence is coupled with anatomical dis-
tinctions (the plumage of the peacock or the antlers of the stag)
and with more or less pronounced differences of behaviour asso-
ciated with the sexual act (the courtship dance of scorpions and
of some birds). These sccondary characteristics may depend
directly on the chromosomes or indirectly inasmuch as they are
promoted by the secretion of the testis or ovary, when these
organs begin to function.

The characteristic differences of sexual behaviour in most
animals arc affected very little by external conditions. They
depend directly or indirectly on the constitutional difference.
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Dr. Zuckermann’s recent studies have shown us that this is not
true of man’s nearest allies, the monkeys. To a large extent the
pattern of sexual behaviour in monkeys is made up of acts which
are transmitted by learning. Conceivably the two sexes may have
different aptitudes for learning differ« at patterns. The fact remains
that the constitutional factor is noc all-important. Contrary co
common belief, there is no uniform rule of male dominance in
the baboon pack. The ancient Aryan tradition of church and
kitchen was a biological innovation in the evolution of the
Primates.

In monkeys, as Dr. Zuckermann has shown us, the problem
of disentangling the constitutional factor is far more complicated
than we used to think. In mankind it is far more complicated
than in monkeys. Aside from differences of sexual behaviour
directly related to sex itself, that is to say in common parlance,
to courtship and philandering, men and women differ in a varicty
of social customs, more or less useful, c.g. the work they perform,
and more or less ornamental, e.g. the clothes they wear. In the
background of all these differences we are accustomed to con-
ceptualize something which we vagucly call temperament, like
the composite-face photographs sometimes shown at fairs. The
composite female face of the 'nincties was clinging and confiding,
like the young unmarried woman of Dickens. The composite
male face was masterful and managing like Dickens’s married
women.

For any particular community at any particular stage in its
history the sociological sex difference is something quite definite.
Certain activities and modes of conduct are characteristically,
with few cxceptions, male, others characteristically, with few
exceptions, female. Towards the end of the last century, when
Man and Woman was written, it was commonly belicved that
such sociological sex diffcrences are a direct consequence of the
constitutional or biological sex difference. There was scriptural
warrant for the belief, and the Biblical account of creation was
only beginning to losc its hold. Man and Woman was mainly
concerned with emphasizing the fact that the composite face is
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composite. It is not, as pcople almost believed when a leading
physician wrotc The Unexpurgated Case against Women’s Suffrage,
the face of any particular person.

In the light of newer knowledge we can state the problem of
sex difference in mankind much more explicitly than Havelock
Ellis was able to do. We are not compelled to obscure its com-
plexity by dragging into the discussion that very mystifying and
happily obsolescent word instinet. Differences in social behaviour,
whether courtship, vocation, or less casily classified manifestations
of temperament and opportunity, always involve a process of
learning. Any such difference may conceivably be interpreted in
onc of three ways. One possibility is that the X and Y chromo-
somes in the cells of the nervous system affect aptitude to learn
one or another mode of behaviour. A sccond possibility is that
this primary difference of constitution does not dircctly affect
aptitude to learn one or another type of behaviour, but does so
in a roundabout way, chicfly because the exercise of the repro-
ductive function in one sex (the female) interferes with certain
kinds of social conduct, as maternity interferes with military
prowess or regular employment outside the home. A third possi-
bility is that the inertia of social tradition conscrves differences
of sex behaviour, because similar or dissimilar kinds of conduct
in some earlier form of social organization have become sexually
differentiated for onc of the two previous rcasons.

The conscrvatism with which people cling to the first or naive
view of sex differences is partly due to the fact that we never
sec an individual of one sex brought up in exactly the same kind
of social environment as individuals of the other sex. Several
considerations which have accumulated since Man and Woman
was written lead us to doubt whether it is correct. Precise and
compendious rescarches dirccted to the measurement of intelli-
gence by modern psychological tests have totally failed to reveal
any significant intellectual difference between the sexes. The
opponents of the early feminists triumphantly pointed to the
failure of women to distinguish themselves in the more intel-
lectualized vocations as evidence of a constitutional lack of
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reasoning power. To-day it is as certain that their explanation was
wrong as that their data were beyond dispute. So the same logic is
used only in discussions about the capacities of backward peoples.

Of latc years a wealth of new historical and geographical
information about the distribution of sex differences has shaken
the traditional belief that sex differences in social behaviour are
directly detcrmined by the primary difference of sex constitution.
Although a polarization of bchaviour with respect to sex is
characteristic of all human socicties, hardly any characteristic of
human behaviour is predominantly associated with one sex in all
societies at all times. Still more striking cvidence against the
traditional view of sex diffcrences comes from recent research in
the biological field.

The investigation of intermediate sexual types in the chocolate
moth and the fruit fly has led to a new conception of how the X
and Y chromosomes do their work. If the different behaviour
of men and women rested on this primary difference of con-
stitution we should be able to classify them in different grades
of maleness and femaleness according to a very simple rule, such
as the scale on which the sex intergrades of the chocolate moth
can be arranged. Common experience shows that there is no such
simple rule. One young man may be excessively athletic, mas-
culine, as our parents would have said, in his hobbies. He is
intcllectually timid, feminine, as our grandparents would have
said, in his profession. His brother may be pugnacious in cross-
examining or in debate, masculinoid, as we were wont to say,
in his intellectual life. He has a strong distaste for “manly” sports.
In common parlance, he is effeminate on the physical side. So there
seems to be no regular gradation of masculinity or feminity in
human beings such as we can associate with differences in the
“strength” of the X and Y chromosomes in different races of
the chocolate moth.

§ 2
The substantial basis of the reputation which Havelock Ellis
has justly gained rests on the encyclopaedic series of volumes in
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which he has cxplored variations of sexual behaviour outside
the range of what current custom considers to be normal. Unlike
his carlier work, it contains a mine of personal research based on
individual casc histories. The first contribution deals with the
inversion of the love object (homosexuality), the latest with the
inversion of the love subject (eonism). Dealing as they do very
largely with different aspects of the reversal of the usual pattern
of sex behaviour, they throw into sharp relief the contrast between
the phenomena of anatomical intersexuality, as studied by the
gencticist, and sociological intersexuality, as it manifests itself in
human socicty.

Apart from what we infer from the study of animals most of
our knowledge of how the normal body discharges its functions
comes from the examination of pathological conditions. In study-
ing the body we find that the pathological condition is but an
cxaggeration of some aspect of the normal processes at work.
Havelock Ellis realized that much the same may be truc about
man’s “moral and prudential nature.” In the ’nineties the idea
was less commonplace than it has now become. More than a
little intellectual courage was necessary to carry it to fruition.

Every biologist now knows how much our knowledge of the
history of the carbohydrates in the chemical exchanges of the
body owes to the study of diabetes, and what impctus cretinism
and acromegaly have given to the study of the internal seeretions.
We do not discourage the study of alcaptonuria or Addison’s
discasc, because we regard these conditions as a handicap to the
body. To the study of man’s “moral and prudential nature” the
prevailing attitude is quite otherwise. When a deviation from
the norm has been labelled a critne or a perversion it ccases to be
an objective of intellectual curiosity and is appropriated by the
two professions most conspicuously devoid of it. Havelock Ellis
was fortunate in escaping from onc of them without irreparable
loss. In 1898, a year after the publication of Sexual Inversions, Mr.
Bedborough was prosecuted for selling it. The prosecution ruined
him. The author himself was not victimized. He withdrew the
book from publication after a German edition had already
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appeared. That the Studies in Sex Psychology arc accessible in
the English language is duc to the enterprise of an American
publisher.!

The importance of the Studies m Sex Psychology is not less
because they make no pretence ' transcend the level of
natural history. In some quarters it s now the fashion to belittle
the value of investigations which are not adapted to mathe-
matical treatment. The usefulness of mathematics in advanced
sciences such as physics or genetics has cncouraged the notion
that algebra is the hall-mark of science. Doubtless it is true that
science only deals with precise relations. It is still more true that
a great deal of the history of scicnce is the record of how men
have learned to enumerate the objects of scientific enquiry and
to find out what sort of mcasurements it is profitable to make.
In every science centuries of accurate observation have gone
before numerical description. Without the Arabian physicians
there would be no modern chemistry. Without the herbalist
and Linnaeus there would have been no Mendcl. The scientific
study of man’s social life has not passed beyond the stage when
the work of a Linnaeus is a fresh landmark.

The real credentials of a science lie in its capacity to yield
information which is a guide to practical conduct. From this
standpoint the work of Havelock Ellis has a twofold significance.
It provides the beginning of a new outlook on the sexual hygicne
of the individual. It also focuses our attention on some cssentially
unstable features of the civilization in which we live. Our views
about the best way of regulating the sexual conduct of the indi-
vidual arc tosscd about between two extremes without any
guidance based on scientific study of human nature. At onc time
the pendulum swings towards the crudely mechanical view which
identifies the sexual response with nothing more than rhythmical
muscular activity. At another it reverts to the crudely mystical
view which exalts the spirituality of love and leaves the all too
evident difficulties of sexual adjustment a prey to abstract nouns.
The standpoint which emerges from Havelock Ellis’s studies is

! Now published by John Lane the Bodley Head Ltd.
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neither the onc nor the other. It is more akin to the new biological
outlook based on studies like those of Dr. Zuckermann.

Thus scxual adjustment is seen to be the building up of a
composite pattern of social behaviour leading up to and including
the physical consummation of the sexual hife. Polarity, which is
an esscntial feature in this composite pattern, has its basis in the
temperament of the individual. Which partner to the relationship
assumes the dominant or passive role in any facet of the social
pattern is not primarily fixed by anatomical idiosyncrasies. The
essential condition of adjustment is that two individuals are fitted
by temperament to invest the physical goal of sexual intimacy
with those subtle and apparently adventitious antecedents essential
to a satisfactory consummation. In the end the naively physio-
logical and the heroically romantic view of sex come to the same
thing. A rational view of scxual union begins when we have
ceased to speak of falling in love and have learned the meaning
of growing in love.

How far diffcrences of temperament such as determine the
psycho-sexual make-up of the individual are determined by infan-
tle experience, as Freud belicves, how far by heredity, Havelock
Ellis does not venture to assert. It is quite clear that he attaches
great importance to the latter. The sociological importance of
such a belief is considerable. 1f we hold the environmentalist
view we are content to classify as a perversion any failure of the
mdividual features to contorm to the composite face. Having
classified an individual as perverted he, or she, becomes an object
tor punishment, education, or medical treatment, according to
taste, and socicty is vindicated. If we take the genctic point of
view we may regard it as a desirable thing to change our social
arrangements so as to accommodate the existence of very different
patterns of sexual union. Our primary aim will be to found the
sexual union upon an understanding of the psycho-sexual types
of the individuals concerned.

Such a standpoint is as much opposed to what are commonly
regarded as radical views about sex as to the traditional ideals.
In their reaction against male dominance the early feminists
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rejected polarity as a necessary condition of the sexual relation-
ship and envisaged the partners to the ideal marriage as a pair of
psychologically identical twins. Like their opponents they also
wished every kind of sexual union to conform to the same pat-
tern. So also Bertrand Russcll scems o be convinced that we can
find the composite face, if we only s .ub hard enough to remove
the grime. It is hardly a parody of Mr. Russcll’s view to say
that something called a normal man kunows by “instinct” exactly
how to be quite happy with the normal woman and is only
prevented from doing so because both were brought up in the
tenets of the Christian religion when they were still normal
children.

The social importance of the study of sex-psychology extends
beyond the welfare of individual lives. Several of our leaders of
scientific thought have attributed the social disequilibrium of the
last few years to the fact that our knowledge of external nature
has got too far ahead of our knowledge of human nature. While
it may be doubted whether ignorance of human nature has much
to do with the breakdown of our economic institutions there
is very good reason to belicve that it has much to do with the
crumbling away of our social traditions under the stress of econo-
mic disaster. The nineteenth century telescoped into three genera-
tions an amazing panorama of social changes without parallel
in the previous history of mankind. New patterns of social
behaviour succeeded one another with astonishing rapidity during
a period occupied by only scventy-five years. At the end of the
nineteenth century it scemed as if Western civilization was pro-
gressing in orderly procession towards the general enlightenment,
individual freedom, settled prosperity, and peace foretold by
Condorcet and Godwin in the closing years of the century which
preceded it. To-day the Swastika symbol of the Stone Age sig-
nalizes a headlong retrcat to barbarism, and half Europe is beneath
the heel of the sub-men.

Condorcet and Godwin, with their doctrine of human perfecti-
bility, were not wrong, because, as their opponents said, human
nature does not change. Of human nature, as of external nature,
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Bacon’s doctrine is cqually true. To be commanded, Nature must
be obeyed. The nineteenth century set out to change human
naturc without discovering its laws of change. It imposed new
modes of behaviour on human beings without finding out how
men must be educated if the new social pattern is to remain a
stable one. Three aspects of this pageant of social change illustrate
how ncw strains were put upon human naturc without any
attempt to fortify it with new means of resistance.

The opening years of the nineteenth century, following the
Romilly bills in England, saw the sudden birth of a public attitude
to the infliction of pain without parallel in previous history. Tor-
ture, public infliction of dcath and retributive ideas of justice were
features of all ancient civilizations. While isolated sects like the
Stoics or Essencs, and cxceptional individuals like Erasmus or
Voltaire, might condemn them, the growth of the public con-
science against cruclty, wellnigh universal in the English-speaking
world at the beginning of this century, did not become a formid-
able challenge until the American revolution. Another charac-
teristic change of the nincteenth century was the emergence of
the health cult. This was catalyzed by the discoveries of Pasteur
and Lister and by better chemical technique for the manufacture
of soap on a commercial scale. The habit of frequent washing,
new to Northern climates, spread over a large section of the
population. Fresh air became a fetish. A new ritual of domestic
hygiene brought with it distastc for bodily odours and the
fastidiousness which has now made the common marriage bed
—or cven the common bedroom—an object of opprobrium.
A third feature of social change was the isolation of the individual.
The growth of concentrated population made human life less
gregarious. Large numbcrs of people found themsclves transferred
to suburbs, remote from their workmates, with no special roots
where they were domiciled. As religious belief declined, one of
the few ties between the family and a corporate social life
disappeared.

The social reformers of the nineteenth century complacently
reflected that human beings are better and safer when there is
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less cruelty, less dirt, and more privacy for those who want it.
They believed, and rightly believed, that cruelty, discase, and
superstition are eradicable nuisances. Their weakness was that they
completely failed to understand that, if eradicable, the need for
cruelty, dirt, and superstition is deeply rooted in human nature
fashioned by present social institutions and current methods of
education. During a century which saw an extraordinary limita-
tion of cruelty in public life, nobody asked, and few have yet
asked seriously, what kind of cducation makes people less likely
to be cruel. During a period of vast improvement in public
health nobody except doctors troubled themsclves with the
prevalence of sexual neurosis. While mankind had been forced
to be less crucl and less pugnacious it had not fully learned to
enjoy alternative forms of excitement. While it had made great
strides in the conquest of bodily disease it was becoming afraid
of the uses of the body. While the individual had gained the
freedom to be alone, he had lost the means of escaping from his
own loneliness.

So with a growing sensc of frustration civilized mankind
becomes more aware of its losses than of its gains. Civilization
itself becomes the enemy. Anticipating public sentiment, such
writers as D. H. Lawrence enlist adolescence in the exaltation of
barbarism. An Austrian house painter cclebrates his rise to power
by reviving mecdiaeval pageantry with orgies of sadism and
coprophilia. The retreat to barbarism has begun and for years to
come the life of Western civilization will incvitably be less
gentle. There will be less reasonableness, less tolerance, more
violence. We shall not harmonize the public needs of a pro-
gressive society with the private needs of individual human
nature till we have a science of man’s behaviour. Therein lies
the social importance of pioneer labours such as those which
Havelock Ellis has undertaken.



II

Marxism and the Middle Classes'

T HAS LONG seemed to me that if there is any truth in Marxism,
Iits usefulness as a code of social conduct must be judged in
the light of the fact that it is itsclf the product of a particular
historical situation with all the limitations of its own social milicu.
Some of these limitations arc casy to see in retrospect. Its fruitful
emphasis on the role of technical innovation and the relation of
the latter to institutional superstructures was circumscribed by
the mechanical technology of the Ricardian age. Hence it was
largely irrelevant to the class of problems which arise in contacts
with backward cultures. It challenged the Malthusian bogy by
asserting the incevitable triumph of the Fourth Estate. Hence it was
more concerned with what makes for change than with what
makes for stagnation. In a large measure the Nazi nonscnse is the
Nemesis of asocial philosophy which could offer no clue to the
habits of the aboriginal Tasmanian.

Marx put the problem of social change in the form dictated
by nincteenth-century technology. If you are content with it,
he gives you a satisfying and illuminating answer to the question:
What makes the social automobile start up? According to Marx,
technology is the petrol and class warfare is the piston rod. If
you also want to know why the car does not start on a winter’s
morning, you have to go clsewhere for an answer. Marx did not
want to dwell on the unpleasant side of social motoring. His car
was a racing car. It always started up.

That was his great mistake in the psychology of propaganda.
In an age of imperialist expansion, people wanted to know why

1 Address to the Midlands Conference of the Workers’ Educational Asso-
ciation, March 1939.
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cars do not always start up, and the eugenists were ready with a
quite simple, and at least intelligible, answer. Their story was that
the car has a defective self-starting mechanism. All that you can
do about it is to scrap it and buy another one. If Marx had paid
a little attention to social lubrication and dust in the social car-
burettor, thcy would have been forced to producc evidence of
mechanical defect.

As a rebellious offspring of scarcity dialectic and Malthusian
gloom, Marxism could not cscape a further limitation. An his-
torical rationale of social effort is worth while if it does two
things for us. One is to furnish rational grounds for hopefulness
about human striving. The other is to show us what follics to
avoid. Marx was in too great a hurry to bother about the second.
Marxist history scts the faithful whistling to keep up their spirits,
and leaves them a free hand to perpetuate the failures and stupidi-
ties of their grandparents,

One of the grosser forms of contemporary stupidity is the
evangelical enthusiasm with which Marxists dilate upon the new
underground transport system in Moscow. While it is not sur-
prising that the first cxperiments in social planning on a large
scale should imitate social ineptitudes which resulted from the
absence of social planning, it is neither necessary nor profitable
to conceal the fact. As an Anglo-Amcrican, as a good European,
and cqually as a man of science, I am glad that Calvin founded
the kingdom of God in Geneva. Like all sensible people I think
that science and human enlightenment would have suffered from
the continued hegemony of Mediterrancan Catholicism. Like all
sensible pcople I also think that no uscful purposc was served by
burning Servetus. When I try to figure out contemporary events
in the light of man’s collective experience that is the way I look
at the Russian scene.

As 1 sce it, capitalism is no longer a creative force. It is a
challenge to further progress of science and human enlightenment.
It is duc to be dcbunked. Russia has debunked it. Inevitably the
first efforts to create a socialist order will have all the defects of
a new thing. Tocondemn the movement towardsworld Socialism
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because of the intolerance, fanaticism, and ruthlessness of Stalin
is as silly as condemning Liberalism because of the fanaticism and
ruthlessness of Calvin, To seck excuses for the mistakes of the
Sovict Union is just as silly as to seck excuses for sending Servetus
to the stake. Calvin’s theology was rotten theology, fit for the
slave-raiding buccaneers who bequeathed to us one of the most
formidable unsolved problems of American democracy.

To defend the dogmas of dialectical materialism because they
arc the official creed of the first socialist republic is just as silly as
defending the doctrine of predestination because Calvin believed
in it. Protestant democracy won through becausc it established
a social order which could take advantage of new technical possi-
bilitics. It did so in spitc of its theologics, and not because of
them. Conscquently 1 can see no reason why the merits of the
controversy between Stalinists and Trotskyists should have the
slightest interest for Anglo-Americans like mysclf.

As far as we arc concerned both are right, both arc wrong,
and both supremely irrclevant. As the French Revolution gave
mankind a new hope, the Soviet Union can claim achievements
which have also given mankind a new hope. A backward and
illiterate people, brutalized by the Oriental ferocity of the Czarist
regime. has become a great nation undertaking vast constructive
projects which put capitalist enterprise to shame. It is becoming
healthicr, more prosperous, and more sclf-confident as France
became healthier, more prosperous, and more sclf-confident while
Napoleon was consolidating bourgeois property rights.

So much remains, whatever the Trotskyist critics of Stalin may
say about it. Heaven alone knows whether it would have been
better 1f the *“sea-green incorruptible” had ruled France for
twenty years longer. Heaven alone knows whether Russia itsclf
will be better or worse for its whiff of grapeshot. What we do
know is that a social philosophy which takes its sole empirical
justification from the birth pangsof anunindustrialized, brutalized,
and 1lliterate nation can provide no safe guidance for the task of
mobihizing constructive social planning in mechanized societies,
such as America and Britain.
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§2

In countries such as Britain and America people who call
themsclves Marxists may be divided into two sharply contrasted
groups. One is composed of men like J. D. Bernal who are
sincerely examining the impact of technical innovation on the
society in which they live, as Marx examined the impact of
technical innovations on the society in which he lived. The other
is made up of individuals who regulate their conduct in the light
of conclusions which Marx drew from his own studics without
regard to facts which he could not possibly have known in his
time. The handful of individuals who belong to the first group
arc mainly scientific workers who are not unnaturally disillusioned
by the exploits of the British Labour Party as an instrument for
implementing an economy of abundance. Their training prevents
them from believing that a man described as a Darwinian by
people in Tennessee necessarily asserts that Darwin was never
wrong or that biology has not advanced since Darwin’s time. So
they are not unduly sensitive about the label attached to their
belicfs. Since they constitute a negligible minority of the political
movements to which they attach themselves, Marxism as they
interpret it has no special relevance to the influence of Marxism
on contemporary social policies. As such Marxism cannot be
judged by the cffect which reading Marx may have on an
individual whose intelligence has been fortified by scientific
studies. It must stand or fall by the results produced when less
intelligent people apply conclusions which Marx drew from
events in his own time to a different social situation in our own
generation.

For this reason I find it hard to understand why grown-up
people constantly assure me that I have to choose between Fasc-
ism and Marxism. If acceptance of Marxism implies a course of
action which cannot help us to advance towards an economy of
abundance, espousing Marxism means giving Fascism the choice
of weapons. National Socialism has drawn its mass following in
large measure from the lower middle classes. Before taking sides
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it is therefore important to understand why social democracy
failed to win their support, and whether the teaching of Marx
helps us to understand how to do so. It seems to me that if we
approach our problem from the standpoint which Marx himself
would have adopted, what has happened since his own time
forces us to conclusions which arc opposite to thosc stated in his
writings and to the belicfs of the overwhelming majority of his
followers who basc their conduct on the literal inspiration of
his works.

The great merit of Marx was that be saw very clearly how the
policies and prejudices of his time had been shaped by the intro-
duction of steam as a source of power in manufacturing processes.
A vast extension of the factory system with concomitant shifting
of the population had brought isolated craftsmen from their
homes, and had concentrated them in compact milling or mining
communitics, where conditions were propitious to the growth
of militant class solidarity. The new conditions made increasing
demands for unskilled labour, and skilled craftsmanship was on
the decline. If no new agencies had entered into the situation
it is possible that the results might have been as Marx anticipated.
A landless, letterless proletariat would have continued to grow in
numbers and in militancy, till the owners of industry werc expro-
priated by shecr force of numbers. The Communist Manifesto
of 1848 was very emphatic in its assertion that the middle classes
would be squeczed out of existence in the process of levelling
down. It explicitly states that the poct, the lawyer, and the
physician were becoming more and morc the hired slaves of the
master class and were thus sinking into the ranks of the proletariat.
Resort to reasoned appeal was therefore futile and violent conflict
was the inescapable climax.

Such was the forecast on which Marx based a social tactic
which has failed in every highly industrialized country where his
disciples have acted upon it. How and why it was wrong has
been sufficiently discussed in another context.! Technological
changes and educational expansion which have taken place since

1 Page 19 ef seq.
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Marx was at the age when human beings are able co assimilate
new situations have completely changed the course of social
evolution, as Marx envisaged it. A continuous fall of the infantil:
death-rate, a rapid diminution of differential fertility during recent
years, and a growing Woolworth .ale of lipstick, gramophcae
needles, or silk stockings are statistical realitics which point to the
same inescapable conclusion. Contrary to Marxist prophecy the
middle class employec represents a social group whose numbers
and influence are steadily increasing. Their social mores and tastes
now dominate the aspirations of the more prosperous wage
earners as urbanization draws an ever larger proportion of the
latter from the mining or milling comnrunities of an earlier phase
of industrialism into large centres of conspicuous expenditure.

The result of recent shifts of population is to take the primary
worker away from centres were class solidarity is strongly en-
trenched. Where capitalism is most highly developed the em-
ployed wage carner is now a very different person from the
landless letterless proletarian of Marx. Like Mr. Dolittle in
Pygmalion, he is tied up and delivered into the hands of middle-
class morality. The political morality of the middle classes is to
bear the ills you have rather than fly to others that you know
not of. Conscquently the class war view of political strategy is
foredoomed to failure as an instrument for realizing a planned
economy of abundance. Like free trade economics it is a hang-
over from the ages of scarcity. Its appeal to a younger generation
which vacillates between the compromises of the Popular Front
and the militant intransigeance of the Old Bolsheviks is largely
due to the failure of organized Labour to furnish a broad basis
of agreement for constructive social innovations.

§3

It is admittedly true that in so far as Labour has failed, it has not
failed because its responsible leaders ever believed that an effective
Socialist Government could rely on the exclusive support of the
wage earners. Labour has piped bravely in a boiled shirt and the
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middle classes have not danced when the poll was announced.
It has wept copiously at royal funerals and the middle classes
have not mourned when it went out of office. One reason for
this is that it has always confused the middle classes with the
middle class. The middle class, which the innocuous insipidities
of party manifestos were designed to coax, is a political Mrs.
Harris. There is no such person. So~called middle-class people fall
mostly into two groups sharply defined by differences of outlook,
cducations, aspirations, and tastes. Onc must be a bulwark of
any progressive movement which can hope to gain and retain
office. The other is made up of individuals whose activities would
be quite unnecessary in a rationally planned society.

The first are the salariat; people whose employment is generally
contingent on some recognized qualification based on extended
formal education. They are the technicians, the teachers, the clerks
and administrative workers, public officials and managers. Such
people have everything to gain from extending public enterprise
to take advantage of new technical knowledge. The others are
the shopkeepers, the middlemen and agents of competitive capi-
talism. Much of the work they do is utterly useless. What is not
could be done in a planned cconomy by co-opcratives and
municipal enterprise. It is too much to expect them to dance at
their own funeral. So a united front which will advance towards
a planned economy of abundance cannot be a united front of
Labour and the middle class as a whole. It can only be a united
front of wage carners and salaried employces.

Those who have sincerely and honestly striven to secure new
allies for Labour, still think that they can do so, if they allay the
fear that a Labour Government will undertake drastic innovations
and daring social experiments. They think that it is necessary to
train the middle classes slowly and patiently to realize that public
enterprise can carry out with equal efficiency tasks hitherto dis-
charged by private undertakings. Both these beliefs are based on
a complete misunderstanding of what section of the middle classes
can furnish allies for Socialism and what its real aspirations are.
Industrial capitalism has brought into being a new social group
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on whose special knowledge and training it depends in its last
phase of parasitic incompetence. Individuals of which it is made
up are more disposed to work for a surplus than to work for
a profit. They have no abstract belief 1 capitalism as such. They
have no rooted antipathy to the sccu.e conditions of civil service
employment. Getting rich quickly is not theit chief end in life.
What is more important to many of them is whether their
activities enjoy social estcem, and whether they can foresee pros-
pects of stcady promotion with further opportunities for new
and morc interesting or more influential work, such as they have
been accustomed to expect as a natural consequence of technical
progress before chronic depression was a normal social occurrence.

By itself the nationalization of an undertaking such as the rail-
ways does not offer them any substantial prospects of greater
opportunity or influence. That they do not respond enthusiasti-
cally to the proposal is not because they are nccessarily hostile
to nationalization on principle or really terrified that Lord Stamp
would be dismissed. They know he would not. They know that
railways would run to time as before. The Labour Party has told
them once too often that it would make no difference to them.
A party which hopes to gain their support must propose some-
thing which will make a difference to them.

A topical example is not far to seck. In Britain public enterprise
took the initiative of creating a new undertaking to exploit a
new technical amenity. Throughout the country there were
new avenues of cmployment for special skill and cducation.
There was no hoarse clamour against Bolshevism red in
tooth and claw. There were no riots against expropriation. The
B.B.C. is therefore a salutary object-lesson of public entcrprise
of this kind. If a progressive party wants to recruit allics to a
programme of Socialism in Britain its first concern should not
be to show that it is respectable. It will not overcome the innate
snobbishness inherent in British social structure if it trics to do
so. It will succeed if, and only if, it can advance a bold and
challenging programme of technical expansion based on the
socialization of industries in a backward state of development or
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the creation of new industries to exploit resources of new know-
ledge buricd in frozen patents of capitalist monopolies. The dread
of Socialism as a disruptive movement will diminish with the
growing recognition that Socialism introduces a new creative
impulse into social life.

§4

In the declared policy of the Labour Party there has never been
any clear-cut expression of its intention to procced towards
Socialism along thesc lines. On the contrary, the repeated pro-
nouncements of its spokesman have made it clear that they would
concentrate on the nationalization of well-established industries.
They have even sought to soothe the middle classes by promising
that initiative in creating new industries would be left to private
cflorts. The implications of these reassuring promises are instruc-
tive and can be made clear with the help of an example.

Let us suppose that a Labour Government had been in power
in the year of my birth. In that memorable year Sir William
Harcourt said that we are all Socialists nowadays and the first
tentative motor vehicles appeared on the road. Since the han-
som cab industry was at that time a well-established one, it was
ripe for nationalization according to the official standpoint of the
Labour Party. So let us also suppose that it was duly nationalized
and cxamine the result. One of two things would have happened.
"The State might have maintamed its monopoly in an effete method
oflocomotion by prohibiting the import or manufacture of motor
cars. Alternatively, 1t might have scrapped the manufacture of
hansom cabs as some municipalitics are now scrapping their tram
cars. Had 1t adopred the first the outside world would have said
that our Socialism was a more conservative system of techno-
logical development than private enterprise. If it chose the second,
we should be no nearer to a planned economy of public owner-
ship; and we should probably have thrown the burden of winding
up an cttete mdustry on the middle-class tax-payer.

You may take your choice. Socialism conceived in these
terms is cither a fraud or a challenge to the further ex-
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ploitation of new scientific knowledge and new technical skill.
If you accept the inevitability of gradualness, you must
also accept the inevitable decay of any industry. In these days
of tank gardening and Gericke’s water culture cven agriculture
is only permanent in the sense that locomotion of some sort
is permanent. No flourishing modern industry existed in
its present form when the wood economy came to an end
in the latter half of the eighteenth century, and no capitalist
industry would remain in being a hundred years hence if public
enterprise took over the initiative of developing new resources.
In its war with poverty Labour’s success will depend on the
fullest use of new scientific knowledge. It will attract the allies
it needs, only if it can show that public enterprisc has more tech-
nical initiative than decaying capitalist monopolics. By surren-
dering the initiative to capitalism it will drive them into the
camp of the strong men who make promises.

To say that Labour has faded to sccure the support of the
middle classes because it has never been sufficiently clear about
their composition or aspirations invites us to go a step further.
In libraries stocked with monumental volumes devoted to trade
union structure, industrial legislation, the co-operative move-
ment, poor law, social surveys, subsidics, and interlocking dircc-
torates you will look in vain for a single comprchensive and
statistically precisc account of the growing body of employcees
who have no affiliations with the trade union movement. Thus
indecisive policies and erroncous judgments are partly duc to the
absence of any corpus of radical scholarship and rescarch con-
cerned with contemporary changes of social structure except in
so far as they affect organizations of wage carners. The young
man from Oxford can tell us all about how the paperhanger lives.
It is nobody’s business to tell you how the straphanger lives.

This lack of necessary information about relevant social struc-
ture is not sufficiently explained by saying that the socialist
information service is small or that Labour has been slow to
endorse educational activities. The truth is that Labour research
like Labour policy in general is what it is because the Labour
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Party is first and foremost a tradc union party. As such it sceks
intcllectual allies among those who have been trained to state
a casc. Since literary fluency is rarely, and aptitude for legal dis-
putation is never, associated with the sort of curiosity which leads
to fruitful rescarch, the results might be expected. The intellectual
outlook of the Labour Party is largely moulded by a legally
minded intelligentsia who usually combine hostility to science
with complete ignorance of its achicvements and possibilitics.

We are therefore left with the following question. Can a party
whose policy is based on the block vote of the trade unions
become an instrument for promoting a planned cconomy of
abundance? Fifty years ago this was an axiom accepted cqually
by those who advocated the Marxist class war and by those who
rejected it It 1s not hard to sce why this was so. Before it was
possible to envisage the plenty which new scientific knowledge
has now put at our disposal, Socialists had somewhat nebulous
views about whether they were out to establish an cquality of
miscry or an cquality of prosperity. Marxists belicved  that
capitalism would collapse because of the increasing misery of the
masses, and cthical Sociabists were too preoccupied with justice
to give much thought to the organization of abundance. From
cither point of view the main task was to canalize the discontent
of the wage carners, and the trade unien movement as the
corporate expression of their discontent seemed to be the appro-
priate tool for the business in hand. The precise circumstances in
which a trade umon will actively agitate for public ownership
was a question which never entered their heads.

To-day we know the answer to it. From the standpoint of the
stockbroker industry exists to pay dividends. From the stand-
point of the trade union official industry exists to pay wages.
Neither sces industry as a means of making natural wealth avail-
able for human uses. The primary business of a trade union official
is to keep his union intact by sccuring what concessions the
management will grant to its employces. Since technical inno-
vation often leads to less opportunities of immediate employment
and more profits to the sharcholders, it is too much to expect
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from him a cordial enthusiasm towards technical improvements;
and since planning of new industries entails redistribution of
workers with the concomitant danger of losing trade union
subscriptions, it is also too much to expect that initiative in
planning the use of new scientific knowledge under a system of
public ownership will come from ‘he Labour Party while the
trade unions pay the piper.

A trade union will actively support the advancement of public
enterprise in two circumstances. It will do so when and where
national or local government can be induced to provide public
amenitics which raise the standard of life of the wage carner
without cxploiting new sources of natural wealth. It will also
do so when an industry is on the verge of bankruptcy which
threatens 1ts employees with loss of work or wages and its share-
holders with loss of dividends. Sharcholders and trade union
officials can then make common cause. The State is asked to
buy out a dying concern and support it in its old age. The middle
classes have little share in the bencfits which result from public
enterprise  conceived in these terms, and since it gencrally entails
morce taxation, it promotes a new class consciousncss which is
resentful to Trade Unionism. Fascism is a corporate cxpression
of middle~class resentment.  Either nationalization of decaying
industries in the interests of the workers concerned or promotion
of social scrvices for the wage-carning section of the community
leaves the control of natural wealth and the power to cxploit
it for private ends in private hands. The cost has to be met by
taxation. The taxation of large incomes cripples industrial enter-
prise without substituting a ncw initiative, and the taxation of
small incomes rallics the middle-class employce to the defence
of privilege.

1 The following quotation from the News Chronicle 15 cloquent: ““State
ownership of the four big Bntish ralway companies was advocated by Mr.
Willam Whitelaw, chairman of the L.N.E.R,, in a spcaal interview with the
News Chronicle last mght. ‘T am well aware that the advocacy of State ownership
does not find support among many railway directors, but mn this matter they

will not forget that their sole responsibility is to their Stockholders, and not to
any individual political theory.” ”
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The escape from this deadlock is easy to see if we concentrate
on a less familiar situation. During a short visit to Iceland during
the summer of last year I heard two views of what was happening.
there. Some said that the Socialists had made the country bank-
rupt. Others pointed to the new hydro-clectric power station
which lights the strects of Reykjavik where the houses now have
central heating from the natural hot springs which abound
throughout the island. After a few days I found that both partics
were right. T had come with introductions to two Cabinet
Mumisters who were touring Europe and America with the forlorn
hope of raising a new loan. Ten years ago Iceland, which has no
rallways and has never been through the age of soot, could not
boast that it possessed a single dynamo. To-day Reykjavik is a
modern city struggling to attract tourists. It has the most up-to-
date mental asylum which T have scen. The central heating, the
clectric ights, and the asylum are solid social achievements. None
the less they are non-productive services which can be paid for
only by taxing an impoverished local fishing industry and a few
boatloads of trippers.

A century ago Babbage suggested that Iceland might become
the power station of Europe. With its innumerable torrents and
ubiquitous geysers Iecland has probably more resources of natural
power than any picce of land of the same arca in the world.
Apart from the fact that farmers’ wives bake their bread and do
their washing with the help of the hot springs, the only exhibits
of the productive use of natural power are glass hothouses to
supply roses for the two hotels where summer tourists forgather.
Meanwhile, the country is rife with scurvy owing to the lack of
indigenous fresh fruit or vegetables and the lack of foreign
currency which would pay for fruit from abroad. I am tempted
to mention one other relevant fact. I visited the small university,
where 1 was told that they have four professors. One teaches
theology. One teaches law. A third teaches philology. According
to my information, the fourth was responsible for any instruction
which may have been given in medicine, chemistry, agriculture,
or engineering. This may help you to see why the Socialist Party
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has neither considered nor advanced any proposals for using
hydroelectric power or natural heat to produce goods which
would guarantee its search for a foreign loan and pay for the
admurable social services which it has introduced.

The lesson of Iccland as I sce 1t is that the policy of peaceful
progress can only prosper if redistribuiion of wealth keeps pace with
public acquisition of resources for creating new wealth. A programme
which can promote a united front of all the employed classes
must be bold and challenging in its demands for the betterment
of the wage carner, bold also and challenging in its measures for
technical expansion by creation of new socially owned industries
which will enrich the commonwecalth. Wlile this will not be
accomplished without the support of the trade unions, it will not
be accomplished by a party whose policy is dictated by the trade
unions; and it will not be accomplished by any party whose
intellectual leaders do not understand the resources which science
has made available for the satisfaction of common nceds. Above
all, it demands the co-operation of chemists, agriculturalists,
engineers; men who have a vision of what human life could be
if scientific knowledge were used for the benefit of mankind as
a whole.

The necessary conditions of progress with security include
reform of representative government to take advantage of
necessary expert knowledge as well as a programme which
will mobilize the good will of the clectorate to take advantage
of available resources for common well-being.  Two reforms
which would help to remedy the dilatoriness and inherent lack
of constructive initiative in parhamentary democracy as it now
cxists could be carricd out immediately by any progressive
Government. Both have been suggested by scientific workers.

One is Sir John Orr’s plea for a Ministry of Nutrition to
co-ordinate the work of the existing Ministries of Health and
Agriculture, with a view to scientific development of the nation’s
tood resources in conformity with an optimum level of national
nutrition. The other is Sir Danicl Hall’s proposal to sct up a
permanent National Planning Council. The function and per-
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sonnel of such a body would be totally different from the
preposterous circus of scholastic economists commissioned by
the last Labour Government to discourage its successors from
attempting social innovations which would challenge the initi-
ative of private enterprise or the dictatorship of the banks.
A National Planning Council should be made up of outstanding
(and upstanding) chemists, cngineers, and agriculturalists. It
should have power to rescrve on behalf of the nation a first
option on all patents, and its primary business should be to
suggest immediate steps for the creation of socialized industries
to exploit new discoverics.

To make expert knowledge available for constructive social
innovation calls for a new personnel of politics, i.c. in the legisla-
ture, as well as for new organs of government and new con-
sultative bodics. In Britain this is one of the most troublesome
tasks which a programme of progress with sccurity cntails. No
one with other opportunities for excrcising a first-class intclligence
and constructive imagination would contemplate a lifctime
divided between the precarious dutics of a member of the House
of Commons and the apprenticeship of nursing a constituency
before becoming one. We must therefore look clsewhere for
new resources ot legislative initiative to advance the plenty
available for all. The example of our Scandinavian neighbours
suggests a remedy. It Britain had a sccond chamber of experts
co-opted to place their gifts at the disposal of the nation, a
progressive party could enlist the services of enlightened talent
in the work of legislation. What Sweden has done, Britain
could do.

This 18 my answer to those who assert that the choice between
Fascism and Marxism is the only choice before us. The attempt
to establish a planned economy of human welfare by reasonable
persuasion has not failed. It has not yet been tried.
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Adult Education To-day'

THE AUTHORS OF 1066 and All That have done a great service
to education by forcing us to recognize that we waste an enor-
mous amountof time and effort in secondary education byslowand
laborious attempts to impart informatior which could be rapidly
assimilated if the pupils had a wider experience of life. Their
realistic representation of the impact of tonnage and poundage
on adolescents who have never scen an income-tax return or a
customs officer is all the more illuminating because historical
study is a rclatively congenial item in the school curriculum and
a very necessary part of the intellectual equipment of a good
citizen. I am inclined to believe that it would be a sensible plan
to suspend any formal cducation during the period of puberty,
when the elements of reading, writing, and calculation have
been assimilated. Labour camps may be looked upon as a
significant social innovation when, and if, the world has outgrown
the uglier features of education in the totalitarian states.

For that reason alone the Adult Education movement secms
to me to be one of the most valuable instruments of education
in countrics where some measure of democracy survives; and for
that rcason also what sort of instruction it offers scems to me to
be a matter of supreme importance. In Scandinavian countrics
the solemn prolixity of university instruction scems to have
called forth a reaction of spontaneous curiosity and alertness to
issues of outstanding social importance; and adult education is a
corner-stone of social progress. In England where professors
do not take themsclves quite so scriously, adult education is

1 Lecture delivered at the London District Workers’ Educational Association
Rally, March 1937.

(o)
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handicapped by a timid servility which aims, in words used by
one of the leaders of the W.E.A., at “making the culture of

our universitics available fo the humblest worker.” A sufficient
prophylactic for sententious pucrility of this sort is to ask what
a university is, what is mcant by the culture it confers, and what
arc the real needs of the worker.

What is a university is a question casy to answer if we put it
in the more realistic form: What do people do in universities 2
The majority of students in our universities are registered in the
facultics of Medicine, Science, Engincering, Agriculture, and
Law. That is to say, they are scrving an apprenticeship for certain
skilled occupations which arc an cssential part of a complex
modern community. So by far the more important part of
a university’s work is not cssentially different from that of a
polytechnic or a military college. The majority of students in
a university arc apprentices who receive scholarships from the
State or allowances from their parents instcad of wages during
their apprenticeship.

A minority of students study theology or humanistic disciplines
such as languages, history, philosophy, cconomics. The majority
of those who study theology arc destined to carn a livelihood
as parsons. The majority of those who study the humanistic
disciplines, like a certain proportion of individuals in the faculty
of Science, are preparing to carn a livelihood as teachers. With
the exception of Oxford and Cambridge, which account for a
small fraction of university students in Britain, the overwhelming
majority of university students may therefore be classified as
persons who are lcarning to be practitioners, learning to be
parsons, or learning to be pedagogues. Some of the adolescents
who go to Oxford or Cambridge do not go there to learn any-
thing. They thercfore become politicians.

Our universities are a necessary part of social life because the
majority of people in them are being trained to be experts. Most
of them arc acquiring knowledge which is essential to the conduct
of a modern community. Some of them are preparing to specialize
for activitics whose usctulness is more debatable. The majority
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of students are being trained to become physicians, surgeons,
engineers, pathologists, agricultural advisers, soil analysts, indus-
trial chemists, higher grade clectrical technicians, and lawyers.
Most students who take modern languages will cventually teach
them in schools; and since the chic "' reason for teaching modern
languages in schools is the cxistenee of an international exchange
cconomy, we must include modern languages along with medi-
cine, science, engineering, agriculture, and law as part of the
vocational activitics of a university.

In some form or other universitics must exist, because socicty
cannot be run without expert knowledge. So much is clear.
When we turn to ask what is meant by the culture of our
universities, it is not so casy to be sure about what we are
discussing. For instance, it is a paradoxical fact that specializa-
tion is carricd furthest in those universitics which pride them-
selves most on their cultural status. No university honours
degree offers more scope for narrow specialization than the
Oxford schools. Perhaps this explains why Oxford has produced
distinguished Directors of Muscums but few men of first rank
in scientific discovery.

At the outset we must therefore dismiss an arrogant pretension
which is in complete contradiction to the facts. The universities
do not cxist to provide more opportunitics for general knowledge
than those provided in other institutions for specialist training.
If 2 man goes to Oxford to study history he may pick up a
passing acquaintance with science from his friend on the same
staircase. This docs not happen often. In my opinion it is just
as likely that a mathematician who is interested in ballistics will
take to military or naval history, if he finds himself at an artillery
college. The same time spent in Fleet Street would enlarge most
men’s general knowledge far more than three years’ study at
a university, and a journalist who works up from the reporters’
room is more widely informed than the man who graduates
from the lecturc theatre. Speaking generally, the main difference
between those who take to naturalistic and those who take to
humanistic studies is this. The former remain ignorant of the
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latter and regret it. The latter remain ignorant of the former
and boast about it. I am always entertained by the note of proud
humility with which one of my colleagues tells me, “Of course
I don’t know anything about science.” The admission combines
the privilege of being an authentic gentleman with the satisfaction
of being a conscientious Christian.

Whatever we mean by the culture of our universities we
certainly cannot mean breadth of knowledge and general informa-
tion except in so far as they give students from rural areas or
small communitics access to larger libraries. Since England is
very highly urbanized, this docs not count for much. English
universitics, least of all the older universities, do not aim at
encouraging breadth of study. Though the Scottish universitics
aim at doing so, they do not succeed. Their curricula have changed
too little under the impact of changing social conditions during
the last two centuries. Hence the studies prescribed exclude most
kinds of information specially relevant to modern life. Speaking
broadly, I think the best products of the British university system
arc Scots graduates who proceed by scholarship to Cambridge
where their previous training lightens the pressure of specialized
study and lcaves them time to get a modern outlook if they are
disposed to do so.

From personal experience I can say that I do not owe any
general information which I myself possess to three years’ study
or twenty years of teaching in a university. I am glad I went to
Cambridge, because I met first-rank biologists who taught me
well. T am glad that T teach in a university, because I enjoy scien-
ufic rescarch and believe that helping to make good doctors is a
socially important job to take scriously. Apart from the fact that
umversities have good libraries with obliging librarians, and that
my historical colleagues sometimes divulge useful information,
I do not think that any university has done much to broaden
my interests. My experience of university teaching has not led
me to suspect that university teachers are either paid or promoted
for broadening the minds or morals of their students. Speaking
as one who has attempted to do so, I may say that the most



ADULT EDUCATION TO-DAY 213

conspicuous cffect of my efforts has been to irritate the Principal
and Board of Governors of four of the six institutions which
have had the good fortunc to engage my scrvices.

1 went up to college in the first contingent of county school-
boys with scholarships. That helped me to take a rather detached
view of what universitics arc like. The fact that I supplemented
my scholarships by taking various vacational jobs, whicl included
being a sccretary to a member of Parliament and a reporter on
a county ncwspaper, taught me a few lessons which most under-
graduates do not learn. Since then I have learned a little more
by living on three continents and getting paid for it. I have kept
young by avoiding the company of professors, except when it is
nccessary to discuss academic policy, and that of their wives in
all circumstances. It is my strong conviction that some of my
humanistic collcagucs would know more about the human race
if they also spent more of their time in pubs and less in common-
rooms. If I wanted to know more about human beings at second
hand, I might question my friends who are journalists or railway
guards or civil servants. The last person from whom I should
expect to learn anything about human nature is a professor.

§2

Having decided what is not meant by the culture of our uni-
versitics, let us now try to find what is. If we cxamine the
writings of the sclf-appointed custodians of English culture, 1
think we shall be forced to put culture in the same class as gentle-
man, hcro, martyr, and God. In his plca for a dictionary of
sensible words, Sir William Petty included the latter in a list of
words which, having too many meanings, have no meaning at all.
Among other mcanings which are quite distinct, two which crop
up most have no very obvious connection. Onec is preparation
for intelligent citizenship. A sccond is an cnlarged capacity for
personal enjoyment more or less compatible with that of others.
Yet another is equipment for leadership in civic affairs. There is
clearly no necessary connection between the first or third and the
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sccond. Since only a small fraction of the population go to
universitics we need not draw a hard-and-fast distinction between
the cducation of the citizen and leader in civic affairs. If the
universitics really provide the type of cducation which helps
people to become intelligent citizens, its products will necessarily
be leaders in civic affairs. So if we restrict oursclves to the two
broad issucs raised in the preceding remarks, the culture of our
universitics means what provision they make for enlarging our
capacity for cnjoyment and for training men and women who
can give a lead in social affairs.

Let us first examine the claims of university instruction as a
means to the enrichment of capacity for personal enjoyment,
other than the enjoyment which comes from varied, skilful, and
responsible work. From this point of view we may dismiss the
natural sciences and their applications together with modern
languages for reasons already stated, and we may defer discussion
of historical and cconomic studics as ostensibly cultivated to
promote intclligent grasp of social affairs. This lcaves us with
three main items of the curriculum: so-called moral philosophy,
dead languages, and English.

Moral philosophy with its foster-child scholastic logic is merely
a relic of the ecclesiastical foundations, and as such need not detain
the attention of a twenticth-century audicnce. In Oxford it is
properly treated as an appendage to the grammatical disabilitics
of defunct Mediterrancan civilizations. In Scotland it still occupies
an honourable position as the dutiful daughter which stayed at
home to comfort religion in its d&chnmg years. Elsewhere in
English-speaking countrics the annual appointmient of a Gifford
lecturer is sufficient to raise a twitter from the headmistress of
a high school.

In this context it is irrelevant to discuss various arguments put
forward by those who advocate the need for classical studies,
Le. familiarity with the grammatical usages, military exploits, and
political delusions of the slave-owning classes of Italy and Mace-
donia during a period of protracted mechanical stagnation. For
the time being we are concerned only with what is customarily
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called education for leisure. No one claims that it is impossible
to enjoy Ibsen’s or Strindberg’s plays without first learning a
Scandinavian tongue, and few who specialize in dead languages
ever acquire enough proficiency to enjoy Euripides better than
the rest of us can enjoy Gilbert Murray. So while we may be
thankful that some people arc ablc .o translate Euripides, we can
scarccly regard the enlargement of personal enjoyment as
the main rcason for tcaching dead languages.

The only subject of university instruction justificd unashamedly
for its entertainment value is the pursuit of English literature.
Since serious literature, including biography, polemics, or popular
science, is relegated to history, political scicnee, or philosophy,
English literature of the last hundred years is commonly concerned
with two topics. One is whether a sexually inexperienced
young woman of a prosperous class will succeed in compelling
a hard-working or handsome young man with insufficient
knowledge of contraceptive devices to sign a legal contract of
cohabitation. The other is whether a leisure-class wife with no
serious profession can make her getaway from a legal arrange-
ment which she would continue to tolerate if liberally supplied
with oestrogenic preparations. One job of the English professor
—there are honourable exceptions such as Richards of Cam-
bridge—is to kcep up the pretence that discussing these topics
without medical knowledge is honest work. Literary criticism
is the Siegfried line of scntentiousness and the Maginot line of
mendacity. The main difference between the Press critic and the
professor is that the former is underpaid to tell lics in an amusing
way, and the latter is overpaid for the privilege of being unprint-
ably dull.

We do not write pocms, novels, or plays about a poached cgg.
This is an interesting fact because Arctic explorers have been
known to dream of poached eggs. It sccms that the class of people
who write novels are more successful in budgeting their food
than their erotic requirements and that their books scll because
the social regulation of the latter leaves a number of other people
in the same predicament. If our social arrangements were better
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adapted to ensure happy sexual union and if the sciences of human
biology and psychology were sufficiently advanced to tell us how
to make marriage a success or how to choosc a satisfactory partner,
the theme of Othello would give us no more excitement than
a lament on an overdone poached egg. Professors of literature
would then have to undertake the scientific business of planning
the perfect instrumeiit of rational discourse between men and
women of all nations, or to seck employment in the depart-
ments of history and dead languages.

While no one in his senses would maintain that the thrll of
rcading Fedda Gabler is a satisfactory substitute for a happy
marriage, few of us arc sufficiently self-confident to follow out
the obvious implication. Much of what is called art is simply
living at sccond hand. Speaking as an individual I may say that
my own capacity for personal enjoyment has enlarged since I
ccascd to be bullied by highbrows into the dreary routine of
passive satisfactions which pass as culture in the Christmas
competitions of the New Statesman. At forty I enjoy the sight of
daffodils growing along the Teign valley in late March far more
than I ever enjoyed an art gallery. I am a happier man because
I am beginning to enjoy the experience of having grown-up
children far more than I enjoyed four attempts to finish The
Brothers Karamazov. I am a happicr man at forty because I openly
read P. G. Wodchouse on a train journey and no longer carry
Virginia Woolf to impress the other people in the compartment.
To adapt Dr. Johnson’s remark, “I have tried hard to be a cultured
man, but have always found cheerfulness creeping in.”  Of all
sentiments expressed in verse none coincides more closely with
my own than thosc of Chesterton’s lines:

But the song of beauty and art and love,
[ consider an utterly stinking song,
To double you up and drag you down and damn your soul alive.

Having found (as Chesterton elsewhere says) “common things
at last,” the last insult which I would offer the worker is
the culture of our universities. I would like to feel that every



ADULT EDUCATION TO-DAY 217

worker could enjoy a ramble along country like the Teign valley
in spring. I would like to sce mechanical technology space
our population so that the humblest worker could have his
garden and have space to live and . » things and enjoy living
at first hand. I cherish a vision ot England as it could be if
biotechnology were used to plant our roadsides with trces
bearmng fruits throughout the seasons. I want to sec science
used to make a world too beautiful for the survival of passive
satisfactions which multiply in the hypertrophied urbar. squalor
of life as it now is for most people. It you look for vision, for
imagination, for confidence in the humen cxperiment to-day
you will find it more frequently among men with scientific
knowledge than among those who lack it. To those of us who
know somcthing of the present resources for beauty, for leisure,
for material abundance, civic responsibilitics resolve themselves
into one theme—to make accessible to all the plenty which science
has made available for all.

Contemporary cant about cducation for leisure is the newest
sort of cant. Its morc vocal advocates are usually dons with an
understandable solicitude for advertising their own anacmic wares.
The Press lords who help them to do so know, as you and I know,
that few other human beings have more impoverished resources
for spontancous cnjoyment cxcept in so far as they are con-
spicuously addicted to orgics of over-cating and under-thinking
in costumes designed to inhibit excessive cercbration. From the
writings of Principal Jacks onc might almost infer that ordinary
people live in daily peril of the devastating monotony of being
torn away from city offices and factorics before four o’clock in the
afternoon and kept out of them till cleven o’clock next day; or
that unemployed locomotive engineers who cannot have lectures
on landscape painting are being demoralized by lack of work as
dons arc demoralized by a sabbatical year on full pay. This curious
pretence is naturally congenial to the Press lords, because it helps
us to forget the simple truth that science has made it possible for
us to organize our lives so that we could all of us have more
of what we want most, and that we could collectively plan the
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redistribution of population in surroundings where normally
constituted people are rarely bored.

No normally constituted individual whose brains have not been
sterilized by protracted adolescence in monastic institutions for
the promotion of a mediacval outlook needs to be told that for
people who arc prosperous cnough to have a country cottage
for the weck-cnds tic only problem of leisure is the problem
of using a railway time-table or driving a car. That is why no
educationists whip themsclves into a frenzy of evangelical zeal
about teaching the right use of leisure to the rich. It is therefore
plain as a pikestaff that the problem of leisure is partly the prob-
lem of how to do away with poverty and partly the problem of
how to use mobile power as a basis of population planning in
the hydroclectric age.

In cvery branch of education where this pestilential nonsense
distracts attention from the compelling task of spreading know-
ledge which would show us how to make more leisure in con-
genial surroundings available to people who can enjoy themselves
without the assistance of declassé dons and metropolitan misfits,
its only cffect is to prevent people from discovering for them-
sclves means of enjoyment suited to their individual needs. The
few who are not capable of doing so need the scrvices of an
expert psychiatrist. The reason why we tolerate the busybodies
who claim to know what tuncs we should be allowed to hum
in our baths is that psychology is still a very young science. While
it remains so, headmasters and principals of training colleges, if
wholly devoid of constructive cducational ideas, can cash in on
public ignorance about the nature of human satisfactions by
starting a huc and cry for teaching musical appreciation to boys
and girls who cannot do their home lessons without the dis-
traction of the radio set. Members of the governing board can
then go off to their clubs and say that the twentieth century is the
century of the child.

All of us have been victims of this right-usc-of-leisure quackery
at some stage in the cducational process. As a boy, I had no
difticulty m amusing myself when left to my own resources. I
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enjoycd reading about the Sabellians in the Protestant dictionary,
making a galvanometer out of a sardine tin, or sitting by a hedge
with Bentham and Hooker’s British Flora. Whenever I wanted
to do any of these things there was sually some fool school-
master who believed that I should | .come a happicr and better
man if made to stand about in an east wind deafened by the
simian cacophonies of other adolescents propelling an inflated
pellicle of leather through a quagmire with little prospect of over-
taking it. English education is infected with right-use-cf-leisure
quackery more than education on the Continent or in America.
We do not choose teachers because they are first-rate biologists
with expository gifts or because they arc historians with alively
sensc of topical relevance. The two indispensable talents are: gfor
a woman) chastity and (for a man) football. If a woman displays
a natural aptitude for healthy ecnjoyment by committing matri-
mony she is dismissed by most educational authorities. If a male
applicant reserves the right to recuperate from the nervous strain
of continuous contact with children by sccking adult forms of
enjoyment on halfholidays or during week-ends, he receives
notice that an Oxford half-Blue whose father is a school inspector
has been appointed to the job.

§3

What the humblest worker needs is not the enlargement of
his capacity for enjoyment but the enlargement of his means for
enjoyment. Think of any question which bears on this and ask
whether the universities provide an answer. We shall then be
able to assess the value of university culture in the second sense
of the term defined above, that is to say, the usefulness of univer-
sity instruction as a preparation for leadership in civic affairs, and
as a guide to the intelligent exercise of our responsibilities as
citizens.

No Minister for Defence could hold his job and neglect the
advice of chemists trained in our universities. Can we say that

no Chancellor of the Exchequer could hold down his job while
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neglecting the advice of economists in our universities 2 The con-
trast is instructive, because genuine science thrives by its appli-
cations. Economics is at present wedded to a dialectic of scarcity.
As such it is an obstruction to scientific knowledge. When the
advance of science was obstructed by bishops, men of science
conceived it their duty to state without any ambiguity that the
first chapter of Gene:is is not science. They did so whether pro-
fessors of theology liked it or not. In the tradition of Thomas
Henry Huxley it is my plain duty as 2 man of science to tell our
Adult Educational Movement that the mediacval rubbish
taught as cconomics in British universitics is the negation of
science and that as long as no provision is made for naturalistic
studics in the training of historians or students of sociology, the
culture of the universitics is not good enough for the civic task
of the humblest worker.

As Disracli said, it is casier to be critical than to be correct.
I should not have launched this attack unless I had a constructive
alternative to offer. Some of you may think that you know the
conclusion to which I have been leading you. Perhaps you arc
thinking that like every other specialist Twant to press the claims
of my own subject and that I am making a plea for organizing
more courses in Natural Science under the auspices of the W.E.A.
Emphatically this is not my aim. It would not be consistent with
what I have already said,and it would not be consistent with what
I have laboured to do in two volumes of scientific popularization
which are rather heavy to carry about. 1 have told you that
the universitics are valuable in so far as they are primanly insti-
tutions for specialists. The specialist in so-called humanistic studies
is grossly ignorant of the impact of science on modern socicty,
and no provision is made in the training of scientific workers for
the study of science in its broadly humanistic applications. Hence
W.E.A. courses based on the vocational teaching of scicnce
universities can have little bearing on the civic education of the
wage carner in the present social context.

At all great turning-points in the history of our social culture
the recognition of a new social need has been the signal for the



ADULT EDUCATION TO-DAY 221

birth of a new science and the birth of 2 new science has had the
backing of a popular movement outside the established univer-
sities. Turning-points in cultural history are not times when men
seek culture for the passive satisfaction of second-hand living.
They are times when men recogni: that knowledge brings the
power to shape human destiny. In the present struggle betwceen
Dictatorship and Democracy the future of Democracy may once
more depend on forging new instruments of culture As I see it
there is a worthier task for an organization like the W.E.A. than
bringing the culture of the universities to the humblest worker.
It can help to salvage Democracy by becoming the instrument
of a new social culture. By fearless criticisim of the shortcomings
of our universitics it can strengthen the hands of those who,
like Babbage in his own time, realize what a university could
be if it undertook the tasks worthy of its opportunities.

In England we have never regarded education as a bulwark
of Democracy. We have always relied on the fact that the Scots
and the Welsh value education more than we do. The belief that
education is above politics is a peculiarly English delusion and
the W.E.A. has been content to build on a foundation which has
no historical reality except the class character of English higher
education, and the snobbish belief that a rich man’s education
is necessarily a good one to have. An cducation which aims at
enlarging the capacity for cnjoyment in people who lack the
means, an cducation which cultivates a vague broadmindedness
about the burning questions of the moment without secking
knowledge as an instrument for power cannot salvage Democracy
in its present hour of crisis and will not survive the perils which
beset it. If we do not undertake the serious business of creating
a new social culture, the song of beauty and art and love
will double us up and drag us down and damn our souls
alive.

Incompetence of democratic statesmanship in this country is
the incscapable penalty of putting education above politics. The
survival of Democracy depends on providing the kind of educa-
tion which fits men to solve the problems of their own time.
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While no such education exists it is futile to abuse or blame them
for failing to do so and betraying their trust. If the British
Adult Education Movement undertakes the task of demanding
something more relevant to current social needs than the type
of instruction which the universities provide, history, which tells
how the Lunar Society of Birmingham was of vastly greater
significance than the «ombined universities of Oxford and
Cambridge in the year when the National Assembly made Dr.
Pricstley a citizen of France, will record its favourable verdict. In a
period of social disillusionment and cultural decay, when the fate
of Democracy seemed darkest, we shall recall men who with little
recognition and little encouragement issued their challenge to
Dictatorship in the English way.



I3

The Theoretical Leader: 1ip of Scottish
Science in the English Industrial Revolution®

HE EIGHTIES OF the sixteenth, seventeenth, eighteenth, and
Tnincteenth centuries may be taken as foci of pivotal advances
in the theory and practice of modern science. In 1581 a Wapping
compass maker named Norman published the first printed work
exclusively devoted to magnetic phenomena. Between 1684 and
1687 Newton wrote his Principia. Between 1782 and 1786 the
Royal Socicty of Edinburgh received its charter and the first
hydrogen balloon was constructed by an Englishman in Paris.
Between 1881 and 1888 Herz confirmed Clerk Maxwell’s theory,
and Weismann forged a link between the new evolutionary
doctrine and the study of cell structure. There is a wealth of
material accessible to throw light on the social impetus to scientific
discovery in the times of Newton and of Darwin. Much has
already been said about the social background of Newtonian and
Darwinian science in relation to contemporary invention and to
prevailing ideologies. It is a curious fact that there is no connected
study of theoretical science during the early stages of what is
generally called the Industrial Revolution. Indeed the accessible
materials for such a study are meagre.

I have chosen it as the subject of this address for several
reasons. On an occasion such as this it is fitting to dwell on
a topic of common interest to several disciplines. I hope to
show that the paucity of materials bearing on the subject of my
lecture offers a unique opportunity for co-operation between
students of naturalistic and humanistic enquiries. It is also one

! Inaugural Lecture in the University of Aberdeen, April 1937.
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for which there are special opportunities of study in a Scottish
University. With one conspicuous exception all the leaders of
British science at this period were graduates of Scottish Univer-
sities. The one exce tion was Cavendish whose work was some-
what insulated from the major currents of contemporary discovery
and earned posthumous recognition in the light of later work.
Although the major advances in theoretical science during the
middle of the eighteenth century contributed most to the progress
of physics and of chemistry, the men whose names I shall chicfly
mention—John Rocbuck, Joseph Black, Francis Home, James
Keir, John Playfair, Hutton, and Murdock, were with two excep-
tions—Playfair and Murdock—graduates of medicine. Since the
contributions of this group illustrate the impetus which physics
and chemistry received from biological studies T hope to be for-
given if I scem to err from my proper beat. A personal reason
reinforces my choice. You have paid me the honour of taking
an Englishman to profess in a Scottish University. It is therefore
proper that T should record a long neglected debt of English
industry to Scottish scicnce.

The half-century between the death of Newton and the ercction
of Boulton’s factory in Soho was the most decadent period of
English social culture between the times of Elizabeth and the
present day. The grammar schools were in decline. The Royal
Society which had nursed the engines of Savery and Newcomen
had relinquished its original intention to produce, as its first
historian Sprat, Lord Bishop of Rochester, tells us, “a continuous
succession of inventors.” The genteel trivialities of Addison and
the bogus scholarship of Johnson enjoyed an eminence due to the
flatness of the surrounding country. As we learn from Hamilton,
whose admirable book on the history of Scottish industry docu-
ments the social background of my theme, Scottish industry was
at this time in a phase of rapid expansion. Scotland telescoped
into the three decades which followed the last Stuart Rebellion,
a process analogous to what Nef calls the first Industrial Revolu-
tion of the early Stuart period in England.

Professor G. N. Clark refers to the social atmosphere in which
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the Invisible College was born as the “adventurous hopefulness

of early English capitalism.” To recapture it you need only recall

the writings of Bishop Wilkins or the title of the Marquis of

Worcester’s book. Like the English Royal Society, that of Ldin-

burgh also had its Invisible College, the Philosophical Society

of which David Hume was a Sccretary. Like the Invisible College

it commenced when adventurous hopefulness was the keynote

of local industry, and its personnel was closcly involved in the

industrial efflorescence of the time. It would be intercsting to

trace its relations with the Honourable the Society of Improvers in

the Knowledge of Agriculture founded in 1723 and with a society
for the encouragement of the Arts and Manufactures which began
its work about 1755. This will be a task of the first historian of
the Royal Socicty of Edinburgh, when its first history is written,
as I hope, by an Aberdecn graduate. I shall try to show you why
the absence of such a history is a deplorable gap in the written

record of British science.

§ 2

In the domain of industry the middle of the latter half of the
cighteenth century witnessed the beginnings of power production
and of chemical industry in the modern sense. In the domain of
science the theoretical complement of the first was the discovery
of latent heat and a nascent recognition of the conservation of
energy. That of the second was the announcement of the modern
view about the elements. The ascent of the first hydrogen balloon
is the symbol of a rapid succession of discoveries concerned with
the individuality of gascs, the overthrow of the phlogiston doc-
trine, and the introduction of a new system of classification based
on the sources and properties of chemical compounds. Before
tracing the predominant role of Scottish science in both fields
of discovery let me briefly indicate why men of biological training
played the leading part.

The first fire engines of Saveryand Newcomen were theoretical
by-products of the new gas mechanics of Hooke and Boyle. At
Hooke’s suggestion Newcomen combined the principle of Savery’s
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design published in the Philosophical Transactions with that of van
Guericke’s piston demonstrated by its curator Papin at an early
meeting of the Royal Socicty. The Newcomen engine was not
designed on the basis of any theoretical knowledge of heat. Before
Black’s rescarches, which followed the introduction of New-
comen’s stcam pump in the Lothian coal fields, the study of heat
was partly nursed by meteorological enquiries which derived
their social impetus from the needs of navigation. It also reccived
encouragement from the use of the thermometer as a new instru-
ment of diagnosis. Hence we need not be surprised to learn that
the theoretical principle which exposed the defects of New-
comen’s design was made by a professor in the faculty of medicine
at Glasgow.

The word chemist is still used ambiguously. So the relation of
medicine to chemistry only calls for an explanation, because one
aspect of the association is usually forgotten. By that I mean the
influence of systematic biology on chemical classification. In the
records of carly academies we find many miscellanies of the
animals, plants, and minerals of colonies such as Ceylon, Java,
or Malabar. The key to these miscellanies is given in Hakluyt’s
references to Elizabeth’s instructions to sea captains, in the New
York colonial documents, and in the greatest of all the later
seventeenth century Herbals, the Hortus Malabaricus produced by
the Dutch Governor of Malabar. When Linnaeus divided the
Systeima Naturae into an animal, a vegetable, and a mineral king-
dom, he merely followed the policy of English and Dutch
colonial expansion. As its materials grew in this way Herbalism
was forced to undertake a systematic revision of its terminology.
Herbalism or Materia Medica was at once the Institutes of Medicine
and the basis of any regular instruction in chemistry till the end
of the eighteenth century. Incvitably chemistry was infected with
the new fashion which Linnaeus set.

Scorsmen will scarcely need to be reminded of the part which
their fellow countrymen played in the early theory of power
production. The relevant materials are set forth in Smiles’s Lives
of the Engineers Boulton and Watt, in Dickinson’s separate bio-
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graphies of Boulton and of Watt, as also in Dr. Hamilton’s book
to which I have already referred. We all know the story of how
Watt, then a technical assistant in Glasgow University, was set
to repair a model of the Newcomen patent, how his thrifty dis-
position recoiled from its colossal wastage of fuel, and how the
clue to an cfficient engine came from conversations with Dr.
Black, then Professor of Medicine in the University of Glasgow.
We all know how Dr. Rocbuck, who leased the Duke of Hamil-
ton’s coalficlds to provide pit coal for the reduction of his ores
in the Carron Iron Works, financed the first attempts to make
an engine with a separate condenser. The way in which Watt
obtained his clue is told by him in the following citation from
Smiles:

Among his other experiments, he constructed a boiler which
showed by inspection the quantity of water evaporated in any
given time, and the quantity of steam used in every stroke of
the engine. He was astonished to discover that a small quantity
of water in the form of stcam heated a large quantity of cold
watcr injected into the cylinder for the purpose of cooling it;
and upon further cxamination he ascertained that steam heated
six times its weight of cold water down to 212° which was the
temperaturc of the steam itself. “Being struck with this remarkable
fact,” says Watt, “and not understanding the rcason of it, I men-
tioned it to my friend, Dr. Black, who then explained to me his
doctrine of latent heat, which he had taught for some time before
this period (the summer of 1764), but having myself been occupied
by the pursuits of business, if I had heard of it I had not attended
to it, when I thus stumbled upon one of the material facts by
which that beautiful theory is supported.” When Watt found
that water, in its conversion into vapour, became such a reservoir
of heat, he was more than ever bent on cconomizing it, for the
great waste of heat, involving so heavy a consumption of fuel,
was felt to be the principal obstacle to the extended employment
of stcam as a motive power. He accordingly endeavoured with
the same quantity of fucl, at once to increase the production of
steam, and to diminish its waste. He increased the heating surface
of the boiler by making flues through it, he surrounded his boiler
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with wood, as being a worse conductor of heat than the brick-
work which surrounds the common furnaces, and he cased the
cylinders and all the conducting pipes in materials which con-
ducted heat very slowly. But none of these contrivances were
effectual, for it turned out that the chief expenditure of steam and
consequently of fuel in the Newcomen engine was occasioned by
the re-heating of the cylinder after the steam had been condensed
by the cold water admitted into it. Nearly four-fifths of the
whole stcam employed was condensed on its first admission, before
the surplus could act upon the piston.

Two features of Black’s relation to Watt merit comment. One
is emphasized by Dickinson, who dwells on the close friendship
between Black and Rocbuck in his recently published book on
Boulton. Dickinson tells us that Black lent /1,000 to Watt for
the conduct of his original experiments to make a working model
ofan engine to use full stecam pressure. The other is that no account
of his doctrine of latent heat announced in a paper to the New-
tonian Society about the year 1763 was ever printed by the
author. In a different social context we may wouder whether his
contemporary, Hutton, would have referred to it with such
cloquence in the opening chapter of his book, The Theory of
the Earth. Hutton there anticipates the conservation of energy,
when he says:

In the abstract doctrine of latent heat the ingenuity of man has
discovered a certain measure for the quantity of those commutable
effects which are perecived.

The following citation from Prosser’s book on Birmingham
inventions discloses the direct influence of Watt on the subsequent
development of Black’s contributions to thermal equilibrium.
Referring to John Southern, a Fellow of the Royal Society, at
a time when the Soho firm numbered four such among its per-
sonnel, Prosser says:

His researches on the clasticity, density and latent heat of steam
which were undertaken at Watt's request in 1803, were for a long
time the standard authority on the subject. They are printed in
Brewster’s edition of Robison’s mechanical philosophy.
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§3

The well-known association of Black with Watt and the fact
that Boulton and Watt were both elected fellows of the Royal
Socicty of Edinburgh does not exhaust all that may be said con-
cerning Scottish influence on the theery of power production or
of the unity of scientific theory and industrial practice in the latter
half of the eighteenth century. What is implied in Hutton’s words
is not sufficiently realized. How the dead weight of the New-
tonian tradition prevented physicists from accepting the Con-
servation of Energy when biologists and chemists had already
assimilated it is a familiar theme. Indeed a Scottish resident, Robert
Owen, had grasped the sociological significance of Watt’s experi-
ments on horses, which he discussed in the Report on the County
of New Lanark. A biologist, Mayer, published the first substantial
contribution to the physical exploration of the new theory in a
chemical journal half a decade before the Royal Society refused
to print in full the special contribution of James Joule. That
Mayer’s work was inspired by the experiments of Lavoisier is
also a matter of common knowledge to those who are familiar
with the history of science. It is less well known that Lavoisier’s
contribution was the repetition of an experiment carried out by
a Scottish physician named Crawford, and that it was first
announced in a letter to Black, confirming Crawford’s experi-
ments. Using Black’s new units of heat measurement Crawford
had shown that the heat output of a guinca-pig and of a candle
are the same for corresponding quantitics of carbon dioxide pro-
duced by them. Thus Black’s discovery of fixed air was at once
the foundation of the modern theory of respiration, the impetus
to Beddoes” pneumatic chemistry which sponsored Davy’s scien-
tific career, and the first foundation-stone of thermo-dynamics.

The close association of Birmingham practice with Scottish
theory is illustrated by comparing the laboratory scale enquiries
of Crawford with the conditions under which the Boulton and
Watt partnership exploited the new patent. The Watt models
werc originally sold on a premium basis which implicitly pre-
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supposed the doctrine which was to revolutionize Newtonian
physics. A premium was charged on the savings of fuel consump-
tion affected by replacing Newcomen pumps. For this purpose
a standard of fuel economy was adopted by Act of Parliament.
Crawford’s experiments were a laboratory model of the new
task which industry had undertaken. Boulton, says Dickinson in
his recent biography:

states it succinctly towards the close of the partnership in a letter
to James Watt, junior, thus (B. and W. Coll. 1796). One bushel
(84 1b.) of Newcastle or Swansca coal will:

(1) Raise 30 million Ib. of water 1 foot high.

(2) Grind and dress 10, or 11 or 12 bushels of wheat according
to the state of it.

(3) Turn 1,000 or more cotton spinning spindles per hour.

(4) Roll and slit 4 cwt. of bar iron into small nailor rods.

(s) Do as much work per hour as 10 horses.

Onc other aspect of the relation between English industrial prob-
lems and the new science of heat measurement in Scotland is
revealed in Smules’ Life of Josiah Wedgwood. Wedgwood was
clected a fellow of the Royal Society in the same year as Priestley,
whose chemical researches were jointly financed by the Prince
of Potters and by Boulton himself. He carned his clection by
inventing a high temperature thermometer in connection with
heating clays for his products. Smiles tells us:

Wedgwood sent his first paper to the Royal Socicty on the
oth of May, 1782. His paper was entitled, *“An attempt to make
a Thermomcter for measuring the higher degrees of Heat, from
a red heat to the strongest that vessels of clay can support.”
A few months after his paper had been read to the Royal Society
Mr. William Playfarr, an Edinburgh Professor, wrote to Mr.
Wedgwood the following letter (London, 12th Scptember,
1782):—"Sir, T had the pleasure of being present at the reading
of your very ingenious paper on your newly invented Ther-
mometer before the Royal Society last spring, and of joining in
the general satisfaction that such an acquisition to Art gave all
present. Thave never conversed with anybody on the subject who
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did not admire your thermometer, and considercd it as being as
perfect as the nature of things will admit of for great heat; but
1 have joined with several in wishing that the scale of your
Thermometer were compared with that of Fahrenheit’s (so uni-
versally used for small degrees of heat), that without learning a
new signification, or affixing a new idea, to the term Degree of
Heat, we might avail oursclves of your useful invention. The
mcthod proposed in the enclosed paper occurred to me as one
applicable to this purpose, and I lay it before you with all deference
to your better judgment of the subject. I should be glad to know
where I could purchasc some of your Thermomcters, as I can
get none here in town.—I am, sir, with much regard your most
humble—William Playfair.” Wedgwood followed Mr. Play-
fair’s advice. In his next papers, sent to the Royal Socicty, he
gave a reduction of the degrees of his Thermometer to Fahren-
heit’s scale, from which it appeared that the greatest heat he could
generate in a small furnace coincided with many thousands of
degrees Fahrenheit, the scale of heat which was registered by his
Thermometer being about thirty-four times as extensive as that
to which the common Thermometers could be applied.

The Playfair who is referred to in this passage was presumably
the author of An Enquiry into the Decline and Fall of Nations. 1
believe that this was the first book in which graphical devices
were employed in the treatment of sociological discussion.
William Playfair was, one may say, the Sir William Petty of
the Edinburgh group. His brother, who popularized Hutton’s
theory of sedimentation, was John Playfair, the well-known
Professor of Mathematics at Edinburgh, and an original fellow of
the Edinburgh Royal Society. John Playfair was rejected as a
candidate for a chair at Aberdeen which had not at that time
learned to recognize precocious talent.

§ 4

It is a commonplace of Economic History that the revolution
in power production in the latter half of the eighteenth century
was anticipated and accelerated by a new technique of metallurgy.
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The part which Roebuck’s Carron Works in Stirlingshire and
Smeaton’s inventions played in this is dealt with fully in Dr.
Hamilton’s treatise. The immediate impetus to improve metal-
lurgy came from the exhaustion of charcoal. As the Hammonds
put it, the forges had stripped the English woodlands bare. In his
book on the Rise of Coal Industry, Nef points out that the ensuing
impoverishment of an cconomy which relied so largely on the
usc of wood and of its by-products involved almost every industry
of the time in one way or another. It is therefore odd that his-
torians! have hitherto paid little attention to a comparatively
sudden and rapid growth which accompanied the extension of
steam-driven machinery from the mines and potteries to the
textile and metallurgical industrics. If less spectacular than the
introduction of pit coal for reducing ores, another consequence
of the exhaustion of supplies had equally far reaching and unfore-
seen cffects. The rise of chemical industry in the modern sense
was a distinctive feature of the sccond half of the eighteenth
century, and made possible the enormous expansion of manu-
factured articles in the century which followed. The social
impetus which resulted in the endowment of new institutions
and fostered the great theoretical advances in the beginning of
the nincteenth century is well illustrated by a sentence in one
ot Boulton’s letters. Referring to his son he says:

Matt is a tolerable good chemist . . . Tshall be glad when the
time arrves for him to assist me m the business.

In particular, the exhaustion of wood supplics diminished the
available sources of alkali or “potashes” as the incinerated char-
coal was then called. Potashes were used in the manufacture of
soap and of glass as well as in the preparation of wool fibre for
textiles. The search for a substitute for the crude natural product
was a dominant theme of practical chemistry throughout the
latter half of the cighteenth century. Black’s name is immortalized
in chemistry by his doctorate thesis on the nature of alkalis.
According to the narrative given in the biographical sketches

I Vide especually Knowles” book on the Industrial Revolution.
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which accompany Kay’s caricatures Black was led to undertake
the enquiry by the reward which Walpole paid for a fictitious
cure for dropsy. The oedematous affliction from which the great
Whig suffered does not supply a sufficient clue to the influence
exercised by the obscure publication in which Black’s discovery
of carbon dioxide was announced. Its importance was recognized,
because it was directly related to a pressing social need, and its
author was not indifferent to its utility. Dickinson tells us that
in 1765, Black and Rocbuck jointly commissioned James Watt
to undertake experiments in the hope of making alkali from lime
and sea salt. During the next decade the Swedish apothecary
Scheele and a group of French chemists were occupied in the
same quest.

The neglect of this aspect of the Industrial Revolution forces
me to be more explicit about what I mean by chemical industry
in the modern sense. To the cxtent that ancient and mediaeval
industry used what we ordinarily call chemicals, i.c. relatively
pure substances, it relied on natural deposits or waste material,
and employed no technique which could not be included under
the general term, cookery. Thus alum used in the mediacval dye
industry was obtained from the Isle of Wight. The alkali used
for cleaning wool fibre was incincrated charcoal. Lime was
obtained for cement by heating chalk. Saltpetre was the white
crust formed on insanitary deposits. During the seventeenth cen-
tury some substantial advance had been made in refining sugar
and saltpetre, and with these exceptions nature or the stove was
the laboratory in which the basic chemical processes of manu-
facture were carricd out. What distinguishes chemical manufac-
turc in the modern sensc is the deliberate search for substitutes
based on discoveries made on a laboratory scale. In the first half
of the cighteenth century this was restricted to the petty operations
of pharmacy, then emerging from exclusive reliance on herbal
recipes.

Synthetic operations in pharmacy were not exclusively directed
by optimism and misconceptions about discase. For one ailment
to which the human frame is heir Egyptian chemistry had alrcady
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discovered the usc of calomel as a remedy. In the middle of the
seventeenth century Glauber announced the cfficacy of sodium
sulphate, made by heating sca salt with sulphuric acid, in a tract
called Miraculo Mundi. The name of the tract, that of the salt
which enjoyed the sobriquet sal mirabile, and the text of Glauber’s
pamphlet recall an all too familiar advertisement. Glauber’s
rescarches illustrate the intimate relation of chemistry and biology
at this period. In his book The Prosperity of Germany he dealt with
the manufacture of saltpetre from excrement and disclosed the
discovery that salepetre is the “‘active principal of manure.” In
our own vernacular this is cquivalent to saying that the value of
manure as a fertilizer resides in its nitrate content. When we recall
how Germany was able to delay defeat by making herself inde-
pendent of South American nitrates in the late war, there is an
clement of prophetic irony in the title of Glauber’s treatise. It
exercised a profound cffect on an energetic group of physicians
among the carly fellows of the English Royal Society, and stimu-
lated Maycer among others to undertake investigations on the
relation of salts to soil fertility. This class of enquirices is of special
importance because it anticipates a new feature which make Black’s
rescarches memorable. The nature of the problem demanded
carcful and delicate weighing of the constituents.

Thereafter there was no progress for halfa century, until Francis
Home, an original fellow of the Socicty for encouraging the Arts
and Sciences and of its offspring the Royal Socicty of Edinburgh,
published in 1755 his Principles of Agriculture. In this book, which
reflects a new drive to theoretical enquiry from the Scottish
Agrarian movement, as described by Dr. Hamilton, the author
announced the discovery of sulphate and potash fertilizers. These
discoverics helped to stimulate the systematic soil surveys under-
taken when the English Board of Agriculture was created by Pitt.
They provided much of the substance of Davy’s illustrious lec-
turcs on agricultural chemistry, and opened up new lines of
enquiry in plant physiology. Home himsclf was Professor of
Materia Medica at Edinburgh. In his direct contributions to
nascent chemical industry his name is associated with another
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medical graduate of Edinburgh. In 1758 Home was awarded a
medal by The Honourable Board of Trustees for the Improvement of
Manufactures in North Britain for an cssay entitled Experiments
on Bleaching. The biographical notes to Kay’s Portraits tell us
that “he received many testimonies from manufacturers whose
art it had improved.”

These remarks refer to the use of sulphuric acid for bleaching
in the Scottish linen industry. As a boy I wondered, as many
others must have wondered, why clementary text-books of
chemistry always describe the manufacture of sulphuric acid in
great detail. Indeed it is often the only substance whose com-
mercial production is so described in an introductory course. The
rcason illustrates the rule that there usually are good reasons for
the contents of a syllabus, though the painstaking efforts of peda-
gogues often prevent us from seeing them. Sulphuric acid was
the first chemical product manufactured on a commercial scale.
The fact that it was available in large quantitics gave it priority
as an ingredient in choosing alternative methods of making other
substances. Thus Licbig remarks in his Chemical Essays that:

We may judge with great accuracy the commercial prosperity
of a country from the amount of sulphuric acid it consumes.

The first factory for the manufacture of sulphuric acid was
therefore a portentous event in the industrial efflorescence of the
eightcenth century. It was set up in Birmingham in 1746 by
Dr. Roebuck in partnership with Mr. Garbett, three years before
Rocbuck started a larger manufactory at Prestonpans. Roebuck’s
return to the country in which he received his medical education
was momentous. It is hardly too much to say that what Boulton
was to England Rocbuck was to Scotland. Boulton, Roebuck,
and Wedgwood were the finest flower of a period when the
entrepreneur still discharged a creative function, participating
actively in the scientific discoveries which occur when prosperity
is advancing and contributing to its further advance. Of his rela-
tion to the major theme of the Industrial Revolution we have a
well-documented account in Dr. Hamilton’s book. His unique
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contribution to the rise of chemical industry has still to be
recognized.

Unhappily there is no cxtant biography of Roebuck. Apart
from a chapter by Dr. Hamilton, the materials in Dickinson’s
book on Boulton, and a short sketch in the Dictionary of National
Biography, the only relevant sources that I have been able
to discover arc contained in Prosscr’s Birmingham Inventors and
in a detailed obituary in the Transactions of the Royal Socicty
of Edinburgh for 1796. Like Black and Home he was an original
fellow. One fact about his carly life is interesting, because of the
light it throws on the cultural decadence of official education in
England before the repeal of the Test Acts. His parents were
prosperous dissenters of Shefficld. He was sent from Dr. Dod-
dridge’s Academy at Northampton to Edinburgh University and
subscquently sct up practice in Birmingham, long since famous
for its smithics and for the coal it consumed. There he started
private work on refining precious metals. This no doubt led him
on to the sulphuric acid project. Prosser says that sulphuric acid
was in great demand among Birmingham manufacturers. T sus-
pect that this was because it was used to make nitric acid from
saltpetre in connection with the process to which Rocebuck first
applied himself. Be that as it may, it was no accident that a
physician met the demand. The popularity of sodium sulphate
as an aperient had made the preparation of sulphuric acid essential
to the practice of pharmacy. An English physician named Ward
set up a small manufactory at Twickenham in 1740. Though it
could hardly be called a factory, it reduced the price from 2s. 6d.
an oz. to 2s. a lb. Judged by Rocbuck’s acluevement the cost
was still considerable on account of the expense of the large glass
vessels employed. Rocbuck made use of Glauber’s discovery that
sulphuric acid does not attack lead. So he built large lead chambers
to make it. He scemed to have retreated to Scotland to avoid
legal entanglements ensuing out of the Ward patent, and according
to the writer of his obituary Ward contested his Scottish patent
without success. The factory in Steclhouse Lane, Birmingham,
passed into other hands after Roebuck sct up his works at Preston-
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pans. According to Prosser it continued to produce till 182s.
A statement made by Knowles who says that Roebuck set up
a factory in Manchester is wrong, and the entire section on
chemical industry in her book is an argument for the claims of
elementary chemistry as a prerequisite to humanistic studies.

The reaction of sulphuric acid wath sea salt for the production
of sodium sulphate leads us at once to two other chemical indus-
tries in which Scotsmen played a leading role in the latter half
of the cighteenth century. Students of chemistry will not need
to be reminded of the fact that this reaction is the first stage in
the Leblanc process for making synthetic alkali, and that hydro-
chloric acid is also a product of it. The Leblanc method, which
began in France in 1793, was the culmination of numerous efforts
by French and British chemists. Of these one was James Keir,
a graduate of medicine in the University of Edinburgh. Keir was
at one time in partnership with Boulton in Birmingham. He
was clected a fellow of the English Royal Society in 1785, though
curiously enough his namc does not appear with that of Boulton,
Watt, Black, Home, Wedgwood, or Roebuck in the roll of the
Edinburgh Society. He produced an alloy substantially similar
to Muntz metal, and set up a factory for making alkali in
Staffordshirc in 1780.

His biographer describes the process in terms which are worth
quoting, because they illustrate how the problem of mass equili-
brium arose at an early stage in the practice of chemical manu-
facture. Referring to Keir’s partnership with Blair, Amelia Moilliet
in her Sketch of the Life of James Keir, F.R.S., states:

They established works at Tipton, near Dudley, for the manu-
facture of alkali for the use of soapmakers from the sulphates of
potash and soda. The method of extraction proceeded on a
discovery of Mr. Keir’s contradicting a point in the doctrine of
elective affinities held by the chemists of the day. Their experi-
ments scemed to show a stronger affinity of sulphuric acid for
cither of the two alkalis than for lime. Mr. Keir found that—by
presenting the salts in an exceedingly weak solution, and by
calling the aid of a chemical agent (for which he always professed
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the highest respect, and the function of which in natural operations
were greatly underrated) Time—the rule of clection was reversed.
By passing the weak solution slowly through the thick body of
lime, the sulphates were decomposed, the sulphuric acid uniting
with lime, and leaving the alkalis disengaged. The liberated alkali
had then only to be brought into a concentrated form for sale.
After a time it was considered that much labour would be saved
by using the products on the spot, and the Chermical Works became
Soap Works also. For many years, whilst Chemistry slowly made
its way into the arts, the sulphates neglected refuse of other
manufactorics were at a low price in the market; and the secret
of the decomposition by lime remained so long exceedingly
profitable. On the same ground was carried on the manufacture
of red lead, for glass-houscs of litharge and on a principle which
was patented later (1806), of white lead for the Staffordshire
Potterics, the lcad being first converted into a muriatic, then dis-
placed by the carbonic acid gas for this purposc. Whether there
were any business relations between Keir and Mr. Wedgwood
in the matter of white lead is not known, but it is clear that Keir
had for many ycars been acquainted with him. In Miss Mcteyard’s
Life of Wedgwood it is said that Dr. Darwin introduced them to
cach other by a Ictter dated 8th November, 1767.

As these concluding remarks hint, Keir was a prominent mem-
ber of the Lunar Society which included Darwin, Wedgwood,
Boulton, Watt, and Pricstley. The absorbing common interest
of this group was the problems of chemical manufacture. By the
joint efforts of Wedgwood and Boulton, Priestley had been in-
duced to join the Soho group. Smiles tells us that Wedgwood
and Boulton jointly raised a fund administered by Erasmus Darwin
to finance Priestley’s researches on the site of Roebuck’s pioneer
venture. Like Faraday, Davy, Dalton, and Joule, Dr. Priestley
was not a University man. He was an English dissenter of com-
paratively humble origin. Scotsmen may thercfore congratulate
themsclves on the fact that Edinburgh rewarded his theological
deviations with a doctorate. This was a century before Oxford
had sufficiently recovered from its tractarian obsessions to recog-
nize that the discovery of oXygen was an important event.
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Out of the discussions of the Lunar Society two other chemical
industries came to birth before the eighteenth century closed.
One which had momentous effects was coal gas. The study of
coal gas had been part of the English Royal Society’s original
programme to enquire into matters affecting the health and acci-
dents of miners. Clayton had prep.red it in 1691. Twenty years
after that Stephen Hales had estimated the coal gas produced
from a pound of Newcastle coal. In the new social context of
Scottish coal mining Black had demonstrated the ascent of toy
balloons filled with it. To Murdock is due sole credit for bringing
coal gas as an illuminant into social practice. Part of the Soho
establishment was regularly lit with gas in 1798. Prosser says that
he subsequently “read a paper to the Royal Society giving an
account of his investigations on the subject, for which he received
the Rumford Gold Medal.”

I do not know whether this distinguished Scotsman was a fellow
of the Edinburgh Society. Of his early lifc we have little informa-
tion. One incident reminds us that an Industrial Revolution needs
and knows how to value its cranks. “The story goes,” says Prosser:

That Boulton’s attention was attracted by a curious hat which
a young man had—a wooden hat—turncd on a wec bit lathey
of my own making, as Murdock said in answer to his future
master’s enquiry. . . .

The origin of another industry indirectly related to the Scots-
men of the Soho group is also mentioned in Smiles’” biography
of Boulton and Watt. From hydrochloric acid produced as a
by-product in the manufacture of sodium sulphate, the Swedish
apothecary Scheele had produced the new clementary gas chlorine.
Apparently through correspondence between Berthollet and
Priestley, Boulton and Watt became interested in its remarkable
bleaching powers which Berthollet had studied. James Watt
made a special visit to Paris, to witness Berthollet’s experiments.
On his return he instructed MacGregor of Glasgow to undertake
similar experiments on bleaching. This led to the discovery of
bleaching powder. In the last year of the century Tennant of



240 DANGEROUS THOUGHTS

Glasgow held the secret of a new process which superseded the
work of Roebuck and Francis Home.

In speaking of the contribution of Scottish science to this aspect
of the Industrial Revolution of the late eighteenth century, it
would be unjust to omit any reference to the father of modern
Geology. The first work in which the modern view of the origin
of sedimentary rocks was sct forth has for its social background
the mining operations in which Rocbuck played a conspicuous
part and the “canal mania” which directly initiated the first large
scale geological surveys. Like Roebuck, Hutton was a medical
graduate of Edinburgh and an carly fellow of the Edinburgh
Socicty. The fact that he started a manufactory for sal-ammoniac
15 an interesting footnote on Scotland’s contribution to the
beginnings of chemical manufacture.

The outburst of fruitful speculation which signalized the first
two decades of the nincteenth century somewhat overshadows
the substantial advances of chemistry which occurred between
1750 and 1800. It had been the achievement of the seventecenth
century to establish the existence of the third state of matter.
The spirits of the retort materialized as ponderable bodies. The
distinction between carthly bodies which being of the earth fall
to it and celestial bodics which being of heaven ascend to it was
rclegated by Gahleo’s solution of the paradox of buoyancy to
devotional usage. The amiable habit of burning witches lost its
popularity when their examination was entrusted to the secular
practitioners of medicine. The achievement of the nincteenth
century was to codify the qualitative rules which apply to the
combination of matter in the gascous state. Before this task could
be undertaken it was first necessary to recognize the qualitative
multiformity of matter in the gascous state. In the two decades
which followed Black’s work on fixed air, the individuality and
properties of no less then ten gasces was established. This was what
cighteenth-century  chemistry  pre-eminently accomplished. Its
accomplishment was contingent on the new social demands
which nascent chemical industry made and on the materials which
it supplicd.



SCOTTISH SCIENCE AND ENGLISH INDUSTRY 241

The mere fact that Roebuck made sulphuric acid readily pro-
curable and relatively cheap is not irrelevant to the discovery of
hydrogen. It was the indispensable condition of a secular miracle
to which the historians of science rarely refer. The ascent of the
first hydrogen balloon in 1785 invested chemistry with the virtues
which had departed from witchcraft, and made the individuality
of gases a spectacle of common imaginative appeal. In Scotland,
Black carried out experiments on the usc of coal gas as a sub-
stitute for hydrogen. Priestley shares with Cavendish the honour
of discovering that hydrogen is an essential constituent of water,
and Watt was keenly interested in this experiment. The recog-
nition of the properties of sulphur dioxide and hydrochloric acid
gas by Pricstley and the discovery of chlorine contributed to
problems directly arising out of emergent chemical industry. The
dcath-blow to phlogiston was its failure to supply the guidance
which the conduct of industry required.

§s

Like the story of Frankic and Johnnie an inaugural lecture
should have a moral. The part played by Scottish men of science
in the industrial expansion of England at the end of the cighteenth
century is instructive for several reasons. Like the English Royal
Society the Edinburgh body began its labours in a period of
close collaboration between theoretical enquiry and pressing
social needs. Since then Scottish science experienced once cpisode
of cqual lustre. That was when Kelvin was actively involved
in the Atlantic cable venture. In the first history of the English
Society Spratt says:

I shall only mention one great man who had the truc unagma-
tion of the whole extent of the enterprise as it is now set on foot,
and that is Lord Bacon.

The short sketch which I have given shows that the Edinburgh
Society was also founded by a group of men who took as their
motto Bacon’s words “the true and lawful goal of science is that

Q



242 DANGEROUS THOUGHTS

human life be endowed with new powers and inventions.” Great
formative periods in the record of science have occurred when
scientific investigators have been interested in the social uses to
which their discoveries are put. In the social context of their own
labours the men who made Scottish science illustrious were doing
what Sir John Orr is now doing. If there is any lesson to be
learnt from the history of modern science it is this. Professional
cxaltation of theory to the detriment of practice is the hall-mark
of cultural decay.

The scientific eflorescence of the late eighteenth century draws
attention to another intimation of decadence, when we are
told that too many people are being educated. The restricted
class basis of English education could not supply the theoretical
leadership which its industrial expansion demanded. It had to
rely largely on a fund of personnel from Scotland. Scotland was
able to supply it, because John Knox believed in education for
the people. Knox believed in education because education was
part of the serious business of founding the Kingdom of God
in Edinburgh. We may best honour his memory by striving to
mould the provisions of educational instruction in accordance
with an objective equally intelligible and equally relevant to the
social needs of an age in which science can offer the prospect of
plenty.

It is natural to ask why Scottish science failed to maintain its
pre-eminence during the first few decades of the nineteenth cen-
tury when Dalton, Davy, Faraday, and Joule built on the foun-
dations which Black, Home, and Rocbuck had laid. The truth,
as Oscar Wilde remarks, is never simple and rarely pure. So it
would be rash to attempt a complete answer to this question.
One feature of the decline of Scottish leadership is noteworthy.
In the closing years of the cighteenth century the Scottish univer-
sities became the last stronghold of the phlogiston doctrine.
Hutton himself applied his exceptionally subtle powers to its
detence. When cevents demanded men of flexible outlook to face
new problems in a new way, the old Adam of Aristotelian logic
was too deeply rooted in the tradition of the universities to
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encourage the initiative nceded for a drastic revision of scientific
theory. Perhaps the position of sociology is much the same to-day.
English economics has still to learn that a distrust of mere logic
is the alpha and omega of the scientific outlook. I am not
suggesting that Scottish universities should give up teaching
logic. What I do suggest is that the logic of science can be a
profitable discipline only when it is related to a study of how
knowledge grows. Faced with an unprecedented potential of
welfare and of destruction, the world of to-day stands in need
of a new orientation of science and social values. By tracing
the relations of scicntific theory to social practice the study
of scientific method can remedy some of the defects of over
specialization.



14

Science in the School'

NGLAND WILL BE a really civilized country when the school
Etcachcr cnjoys the prestige now allotted to generals, film
stars, and newspaper proprietors. If you wish to achieve this, two
reforms arc urgent. One is to get more teachers elected to Parlia-
ment. The other is the abolition of morning prayers. The daily
accompaniments of school assembly and the annual ritual of prize-
giving give head teachers the maximum temptation and the
maximum opportunity for exercising a form of self-indulgence
which normal people secretly despise. When pressing social needs
demand concise and vigorous statement, the teacher is thercfore
liable to carry his aptitude for ambiguous and sentimental cxhor-
tation into public affairs. So he (or she) becomes identified with
sanctimonious earncstness about trivial matters and vague broad-
mindedness on decisive issues. An illustration is contained in the
recent Interim Report of the Science Masters Association on the
teaching of General Science. The Committee recommended the
claims of science in the cultural curriculum because no one

can now be considered truly cultured, no one can be considered
as having felt the European spirit at its best, if he has never had
hus imagmation stirred by that great adventure of ideas on which
we are engaged: the scientific exploration of natural phenomena.

Ever since the Reformation we have sterilized the teaching of

mathematics by adopting Plato’s plea for the pursuit of geometry
as an aid to spiritual refinement. The world now stands in need
of another Reformation and our Committee propose to sterilize
the teaching of science by using it to cultivate the European

! An address dehivered to the National Union of Teachers, December 1936.
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spirit. As a plain citizen I must confess that I do not know what
the European spirit is, and I am not very excited about the pros-
pect of finding out. I do know what are the outstanding achieve-
ments of civilization in modern Europe and modern Amcrica,
and I do know something about how these achievements have
affected and have been effected by scientific discoverics. If that
is what the Committee are talking about they should sav so, and
if T have misinterpreted them they have only themselves to thank.
If they wish to convert me they cannot expect me to penetrate
a smoke screen of earnest and equivocal phrasemaking. It is their
business to state a plain case in plain terms which I, as a plain
citizen, can understand.

As a plain citizen with no interest in watching the antics of the
European spirit in the nebulous realm of ideas, the claims of science
in education seem to me to rest on very simple and impelling
considerations which are easy to grasp and easy to state, if your
powers of lucid exposition have not been permanently impaired
by usurping the curate’s function. In three sentences they are
these. The scientific knowledge which is now at the disposal of
civilization in modern Europe and America could rid us of war,
poverty, and disease. If European civilization does not use science
to rid itself of them, war will probably destroy our Anglo-
American civilization and destroy itirreparably. Knowing how
science can be used to advance civilized living and knowing how
it may be misused to destroy European civilization is therefore
necessary and useful knowledge for a citizen to possess.

The special characteristic which distinguishes modern civiliza-
tion is the extent of its dependence on an organized body of
scientific knowledge. The potential of social welfare is vastly
greater than it has ever been; and rational organization of tech-
nical knowledge which private enterprise has failed to exploit
could now guarantee health, leisure, and comfort for all. The
potential of sheer destruction is also vastly greater than it has ever
been; and it is difficult to imagine what could survive the wreckage
of another world war. If greater poverty has existed in the past,
there has never been a greater gulf between the poverty which
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exists and the plenty which lies within reach. If there have always
been wars and rumours of wars, there has never been the possi-
bility of such material havoc and cultural disintegration. This
being so, there has never been a greater need for intelligent
understanding of the social forces which will decide the fate of
Woestern civilization, and intelligent understanding implies some
knowledge of thc new powers which science has placed at our
disposal.

In Britain the claims of science in the education of the citizen
have been repeatedly stated during the last threc centuries with
little effcct. This is not surprising. Rooted in classical scholarship,
British cducational theory has never abandoned an outlook which
dates from the City Statc tradition of slave ownership. We still
follow Plato in a fatuous antithesis between vocational training
or useful knowledge and cultural education which is ipso facto
uscless and at the same time superior, because its very uselessness
is the ornament of a leisured class. We have not yet orientated
our ideas about education to the needs of a society in which
every citizen is expected to make a pretence of performing useful
work and every citizen is entitled to a minimum of leisure guaran-
teed by law. When we wish to press the cultural claims of science
our first anxicty is to prove that it is just as useless as Greek or
theology. By doing so we feel ourselves to be members of a
leisured class. So it is very easy to succumb to the temptation.
The strength of it is attested by the popularity of A. S. Neill,
and others who belicve that children should decide for themselves
what is good for them. This confusion between pedagogy and
pediatrics diverts attention from the serious business of education
to issues which have no special relevance to contemporary needs.
Whether the promotion of child welfare is or is not a worthy
calling, our compelling task in an age of potential plenty is to
equip citizens with prevision of the constructive possibilities which
lie within reach and with power to surmount the new perils
which beset us.

Great educational reforms are brought about only in response
to pressing social needs. In periods when great educational
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reforms are carried through those who accomplish them are
not afraid to call what they want useful knowledge. They
are not afraid of stating the only rational arguments for their
claims, because they would be called tendentious if they did so.
If you had asked John Knox why he encouraged classical scholar-
ship, he would not have told you that Greek is worth studying
for its own sake. He would not have told you that Greek is a
good training for the mind. He would have taken it for granted
that a good education was part of the business of founding the
Kingdom of God in Edinburgh. Founding the Kingdom of
God then meant, among other things, bringing the Bible to
the common people and scouring the earlicst authentic texts
for evidence of Popish innovations. If we are to give science its
rightful place in the education of a citizen we must abandon
earnest trivialities about the European spirit and state its claims
with the moral vigour of John Knox and a corresponding
relevance to the conditions of our time.

§ 2

The social task of modern education is not to found the King-
dom of God in Edinburgh. It is to implement the age of plenty.
To do it we have to make the record of scientific discovery an
open Bible. Only when we have stated our aim in terms which
are socially relevant to our age shall we find any basis for agree-
ment about a curriculum. Discussions about the contents of a
curriculum of general science generally end in the same deadlock.
Each expert wishes to see that his own special province is fairly
represented, and each expert has his own views about what are
and what are not important principles of science. If you start
with a plainly stated social objective there is little room for
disagreement about what is important and what is not important.
Principles of science are more or less important because they
have affected the social practice of mankind directly or indirectly
to a greater or less extent.

For instance, the principle of self-induction is important
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because we could not have had transatlantic cables without it.
The principle of the pendulum is important because of its pivotal
role in the romance of the clock. The principle of the inclined
plane is not important unless you think it is the best way of
introducing a beginner to the principle of the pendulum. You
can toboggan down a hill successfully without knowing the
principle of the inclined plane, but you cannot arrive in New
York on time unless sea captains have seaworthy clocks for
finding longitude.

Judged from this standpoint most proposals for a general
course in science betray a narrow appreciation of the needs of
citizenship. The words I have quoted draw special attention to
a common and, in my view, deplorable limitation. Undue
venceration for the European spirit divides the field into three
main themes, physics, chemistry, and biology, cxcluding the
oldest of the sciences. The neglect of astronomy is a serious defect
in a course intended cither as an introduction to science or as an
introduction to citizenship.!

As regards training in science per se it is suflicient to say that
50 per cent of the intellectual difficulties which besct the teaching
of dynamics, of optics, of electricity, and of magnetism arise
because the concepts and methods of these sciences were bor-
rowed from astronomy at a stage when astronomy was still the
science which most closely affected the social life of mankind
and the carliest of all the sciences to be subsidized by the State
as the basis of maritime supremacy. Let me illustrate this in the
crudest possible way. Every child’s first reaction to the path of
a bullet or to the law of centrifugal force is to feel a certain
artificiality in dissecting a continuous simple motion into two
separate ones. It is not made less artificial by bringing in a boat-
man rowing in a current, because few town-bred children have
any experience of river currents. So the boat’s course is just as
much an exploit of faith as the parallelogram of forces. On the

' For that reason I should like to take this opportunity of expressing apprecia-
tion of Parsons’s Everyday Science, in the same series as another admirable text-book,
Hadley’s Everyday Physics.
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other hand they do sometimes see the sun. They could therefore
sce why there was nothing artificial about the resolution of
motion in a complicated path to the generation of Galileo and
Huyghens. Galileo and his followers were only doing what the
calendar priests of the Mediterranean world had done several
thousand years earlier, when they first began to think of the
continuous apparent motion of the sun over the horizon as a
diurnal rotation in the plane of the equator and an annual retreat
in the plane of the ecliptic.

Aside from this, understanding of what European science owes
to carlier civilizations is an cssential part of the culture of citizens
in the age of potential plenty. The cultural task of the science
teacher is not to ventilate the virtues of the European spirit.
We have an object-lesson of the dangers of doing so before our
eyes. If German boys and girls had been brought up to realize
what we owe to the astronomical discoveries of the Babylonians
and Alexandrians the racial mythology of Houston Chamberlain
and Aristotle would not have paralysed the constructive will of
a great nation.

A course in gencral science designed to meet the needs of
citizenship must reinstate confidence in the human reason,
reinforce constructive social effort, and give the citizens of to-
morrow a vision of what human life could be if the treasury of
scientific knowledge were dedicated to the satisfaction of com-
mon human needs. If it is to do this we must lay aside our pre-
occupations as specialists and find a common ground of agree-
ment in our common needs as citizens. Recognizing that the
treasure of Athena is not for the building of the Parthenon, that
the Sabbath was made for man and not man for the Sabbath,
we must ask ourselves how each of the great constructive
achievements of mankind demands its special foundation of theo-
retical knowledge, and how the circumstances of man’s social
life have conspired to advance theoretical knowledge or hinder
its useful application. The present divisions between specialist
disciplines would then disappear against a background of man’s
developing social needs.
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We should start naturally with man’s first great cultural task,
the construction of a calendar to regulate the seasonal pursuits
of scttled agriculture in the dawn of city life. We should see it
giving birth to a map of the hcavens and learn how the needs
of navigation adapted the principles of calendar practice to the
survey of the habitable globe. We should discover new needs
imposed on the practice of timekeeping and navigation by the
grey skies of a northern climate when the Nordic savages were
drawn into the pale of civilization. We should learn how the
study of motion became at once a possibility and a necessity
where the sun-dial could no longer compete with the mechanical
clock. Approaching the end of man’s search by land and sea
for the ready-made bounties of Nature we should watch the
new conception of a pure substance emerging from the search
for material substitutes. We should trace the recognition of a
third state of matter growing out of the practice of deep-shaft
mining in conditions of labour shortage and the exhaustion of
fuel supplics. We should see how the disappearance of slave
labour quickened human ingenuity to devise new sources of
power, and how the purchase of power demanded new principles
of mcasurement for costing man’s reserves of power. We should
learn how the control of plagues and the exhaustion of the soil
set man sccking for the knowledge which has doubled the
expectation of life in two centuries and flooded modern com-
merce with a vast surplus of wheat.

If at each stage in the drama of human achicvement we asked,
“Did this or that principle, this or that theory help mankind to
lift this or that stone in the building of the temple of plenty2”
you who arc a chemist could forget your personal enthusiasm
for the mercaptan compounds, and I who am a biologist could
forget the fact that I am sometimes enthralled by the repro-
ductive habits of the parasitic Hymenoptera.

Whether Universitics, Departments of Education, and Training
Colleges will undertake the necessary reforms in higher education
preliminary to such a radical revision of the teaching of science
will depend upon whether there is an active demand, or at least
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a ready response, from the teachers. Two questions will properly
be raised by the teacher who has to teach science with primary
emphasis on its vocational use and is constantly preoccupied
with the demands of examinations designed by specialists with-
out regard to the requirements of intelligent citizenship. He or
she will naturally ask whether the approach to science as a social
venture is possible within the framework of the existing examina-
tion system and whether a preliminary course of this type would
be better or worse for the pupil who will eventually specialize.
In matters of education we have to accept the inevitability of
gradualness with a stiff, if unsealed, upper lip. So these questions
must be faced frankly and sympathetically.

You may be inclined to think that examinations are a subject
on which a university professor can speak lightheartedly because
he is often frec to sct his own. This is not always so. During a
large part of my twenty years’ experience of university teaching
I have had to prepare students for examinations prescribed by
the General Medical Council. The syllabus of such examinations
has had little affinity with my own views about the best way to
introduce the beginner to biology. So my difficulties have not
been so very different from those of the teacher who groans
and travails under the demands of the School Certificate. My
own experience has been that however badly a syllabus is designed
it pays to spend 75 per cent of the time allotted in getting the
students keenly interested in the subject and helping them to
remember the really important facts or the really fruitful generali-
zations. This done, the unpleasant necessity of drilling them in
the answers expected to the fool questions they may be asked
can be undertaken with cheerfulness and confidence. I can
honestly say that I have found genuine enjoyment in giving a
course with the grim determination that an examining body
would neither defeat my intention of teaching what I thought
was important nor make capital out of the failure of my students.
I would even go further and say that bad examinations may
provide the best test of good teaching, and that no good teacher
would make a bad examination system an excuse for defeatism.
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There is nothing paradoxical in this. Important facts are ones
which call attention to fruitful generalizations. Fruitful generaliza-
tions are ones which co-ordinate a large variety of facts, and
hence help in memorizing them. The pupil or student who is
expected to remember facts which are trivial or principles which
have only a limited application needs a scaffolding of important
facts and comprchensive principles to quicken his interest and
give him his bearings.

Let me illustrate this from my own experience of preparing
first-ycar medical students for an cxamination in which they
were expected to remember the bones and foramina of the skulls
of the rabbit and frog. Taken by themselves a more meaningless
collection of tedious trivialities could hardly be demanded as a
sheer feat of memory. I soon found that the only way in which
I could make students remember what they were expected to
know was to tell them much more. Bones are interesting because
we know as much about the skeletons of many animals which
dicd off several millions of years ago as we do about that of any
living vertebrate. Bones are thercfore the alphabet of the written
record of the rocks. All that we know, or almost all we know,
of the evolutionary panorama of vertebrate history is based on
them. So, although the examination did not demand’a know-
ledge of a single fossil, I devoted the greater part of the allotted
time to a rapid kaleidoscopic survey of the recorded history of
vertebrates in the rocks. Then, enlivened with a little community
singing, we memorized the skull of the first known land verte-
brate, a common ancestor of the rabbit and the frog. A few
simple rules of evolutionary history make it casy to remember
how cach differs from their common ancestor. In this way I
found it possible to take my students into the valley of dry
bones and, like Ezekiel, make the dry bones live. After ten years
of it, I would even conduct a lecture on the skulls of the rabbit
and the frog with something of the zest of a Four Square Gospel.

In this my task was not very different from that of the
teacher who has to prepare pupils for a School Certificate exam-
ination in mechanics. The principlesof mechanics discovered in the
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seventeenth century had little relevance to the sort of machinery
with which boys and girls of the twentieth century are familiar.
In so far as the principles of classical dynamics have any bearing
on familiar problems of practical interest, such as clock design
or marksmanship, they lead to gross discrepancies unless supple-
mented by considerations which Le outside the curriculum of
an clementary course. Unless these limitations arc intelligently
grasped, the teaching of elementary mechanics must promote an
attitude more akin to scholasticism than to the scientific outlook.
This cxplains why some people think that economics is a science.

While school examinations prescribe the use of formulae for
the suppositious eccentricities of perfectly smooth balls slipping
down frictionless slopes or indefinitely small objects swinging
in vacuo from weightless cords through immeasurably small arcs,
school mechanics is as lifeless and inhuman as memorizing the
bones of the frog. The teacher who has no voice on the com-
mittees which perpetuate this practice can bring the dead bones
to lifc only if he (or she) is able to unearth the fossil history of
the subject, and, by so doing, relate what the pupil is learning
to known facts about geography or mediaeval warfare. The pupil
who now understands why the principles were important at the
time when they were first discussed will have no difficulty in
recognizing the circumstances in which it is appropriate to apply
them. Only when the pupil can do so, can the teaching of
mechanics give any insight into the methods of genuine scientific
investigation. The teacher, who recognizes that five units of
interesting information are more easy to memorize than one unit
of irrelevant and unpalatable material, can equip himself for
his task by browsing in the pages of Professor Wolf’s History of
Science and Technology in the Seventeenth Century.!

When long-distance westerly navigation first began, the prob-
lem of longitude at sea made the perfection of the clock a
pivotal issuc in the technology of the sixtcenth and seventeenth
centurics. The existence of the clock itsclf provided the means
of studying motion in an age when piratical expeditions and

1 George Allen & Unwin Ltd.
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rising Protestant democracy owed their success to artillery. It
was then that the new technique of marksmanship first demanded
a close-up view of motion. In their own social context the
principles of Newtonian mechanics were concerned with two
main themes, how to make a seaworthy clock and how to cal-
culate the path of the comparatively slow-moving cannon-ball
of the time. The Galilean principles which neglected friction were
tolerably successful so long as they were applied to slow-moving
mechanisms like a clock or slow-moving projectiles when gun-
powder was the only known explosive. They were brilliantly
successful when applied to the frictionless motion of planets
moving through empty space. The movements of planets bring
us back to the same pivotal problem of navigation when sea pilots
still relicd on planctary conjunctions to determine longitude atsea.

However deplorable an examination syllabus may be, I believe
that you get the best results by telling your pupils much more
than they are expected to know. Of course, I assume that the
extra knowledge is of the sort which helps them to remember
and grasp what they are expected to know. There is, after all,
some comfort in this reflection. If it were not true, cheap text-
books could replace good teachers as ticket machines replace
booking clerks, and unemployment in the educational profession

would rise rapidly.
§3

Neither the exigencies of the examination system nor the
vocational needs of the pupil who will eventually specialize in
science will suffer if the social background of scientific discovery
is emphasized. The pupil who will specialize in science is not
helped if you let him believe that mechanical principles of elemen-
tary courses apply to situations to which they are irrelevant.
He will not become a better technician if he fails to understand
the situations to which they do apply or the limitations within
which they can provide a useful guide to conduct. On the con-
trary, the present teaching of science puts a premium on docility.
It discourages the adventurous and matter-of-fact attitude which
is essential to creative or highly competent work in science.
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Taken out of its social context it is difficult to conceive that any-
thing could be more dull than the principle of the inclined plane.
Seen as a step in the theory of the pendulum in the social context
of clock-making it could be made an exciting incident in a
breathless saga of how man has explored the world he lives in
and the universe of space. The tcacher who brings into his
teaching that sense of social achievement will be helping to
make citizens able to salvage democracy in an age of potential
plenty. He will be helping to maintain confidence in the power
of the human reason. He will also be making better scientists and
more successful examinees.

The barren scholasticism of most clementary courses and
syllabuses in mechanics draws attention to a criticism which is
commonly, and in my view unfairly, made against examinations
in science. In the words of a report circulated at this Conference,
“an examination in general clementary science should aim at
testing knowledge and appreciation of general principles.” The
fashion of saying that children should not be crammed with
facts has very grave dangers. Comprehensive general principles
emerge from a comprehensive survey of facts, and one way of
deciding whether an individual understands a principle is whether
it enables him to recall facts which are easily forgotten unless
their significance is grasped. Too great insistence on memory
work may well have its perils. In my view a far greater one in
teaching science is the presentation of principles without regard
to a sufficient background of relevant information.

The present teaching of electricity and magnetism furnishes a
monstrous illustration of this danger. Till the problem of self-
induction was made a matter of urgent social importance by the
failure of the first transatlantic cable the experimental principles
of electricity and magnetism progressed with little or no reliance
on sophisticated mathematics. In all his works Faraday never
uses an algebraic formula or relies on any device of calculation
beyond the rule of three. Kelvin’s successful achievement in
adapting Newtonian mathematics to the cable problem opened
up a new territory for mathematical ingenuity. A luxurious
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overgrowth of field strength and potential derived by analogy
from the theory of gravitation then took root. This spread
rapidly into university courses, and finally extended its tendrils
into the schools, where children sitting for School Certificate
arc taught the A position and the B position of Gauss, or Caven-
dish’s theorem. As it happens, the mathematical theory of self-
induction lies outside the scope of school science, and can be
claborated from the experimental data by using the more fruitful
principles of cnergetics. The child who leaves at the School
Certificate stage learns how to measure the moment of a magnet
without realizing that it has any connection with measuring the
inductance of a radio set, and drops the study of clectricity before
he has learned the meaning of a kilowatt.

This blind worship of principle is the negation of science.
Science is the unity of theory and practice, and cxcessive intel-
lectualism 1s a far greater peril to science than cxcessive cramming
with facts. At the School Certificate stage an cxamination based
on a much wider factual knowledge of electrical and magnetic
phenomena would be more useful to the child who will pursue
no further study in the subject. What is called “teaching the
principles of clectricity and magnetism” means tcaching prin-
ciples that have no relevance to facts of which the child has cx-
perience and illustrating them by facts which do not help the child
to understand how discoveries are really made. Consequently it
is cqually bad for the child who is going to continuc his studies.

The proof of the inverse square law in magnetism for the
School Certificate Examination is worth examining in detail
from this standpoint. The child who may or may not as yet
have learnt anything about the mechanics of rotation is first
introduced to the couple exerted by the horizontal component
of the carth’s field and the couple exerted by a bar magnet on
a compass needle. At a stage at which he may not yet have
learnt any trigonometry he is taught that the ratio of the field
strength of the magnet and the earth is the tangent of the angle
of deflection. A second excursion into algebra then discloses the
conclusion that if the law of inverse square is true the resultant
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force acting on a unit magnetic pole is inversely p.oportional
to the cube of the distance between it and a bar magnet. While
the pupil is recovering from the cffort of imagining how a unit
pole can exist by itself in Nature, a magnetometer is produced
to demonstrate the conclusion that the cube of the distance is
inverscly proportional to the tange .c of deflection. What cffect
can this be expected to have on the intellectual development of
the child 2 As far as the child is concerned there is no more reason
to explore whether the inverse square law is true thau to explore
whether any one of a million other possible laws is true. To the
child, therefore, the experiment is not the testing out of the
most likely hypothesis. Its success is merely a reward for inspired
guesswork or mathematical industry; when he has derived the
law he docs not learn how it is applied to achieve any useful result.

While T deplore the introduction of the theory of attractions
in the teaching of science until a very advanced stage, it provides
me with a further illustration of the principle that the successful
teacher will always go beyond his syllabus. The teacher who
wishes to rescue his pupils from complete mystification by the
silly demands of the present syllabus will only do so by giving
the historical setting of the problem. The child has never pre-
viously met the law of inverse squares in the theory of attractions
and cannot be expected to understand why he should endure
such agonics to find out whether it is true. Physicists trained in
the Newtonian tradition only knew of one law of attraction.
They could command an armoury of ready-made mathematical
devices which suggested experiments to test it. They naturally
turned their attention to the type of law which they knew best
how to handle. (Actually Cavendish’s thcorem is given as a
hypothetical casc in Newton’s Principla.t) By a stupendous stroke
of luck it was the right one, and there is nothing miraculous or
surprising about the fact that they sct about their problem in
this way if you know how gravitation dominated the physical

1 The theorem that the charge on the inside of a hollow spherical conductor
is zero is formally identical with Newton’s proposition on the paradox of the
hollow planet.

R
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thought of the cightcenth century or that Kepler had likened
gravitation to the earth’s terrestrial magnetism.

§ 4

In the early training of a child who may become a scientific
worker there are two great dangers which beset an undue stress
on general principles. Both would be more readily corrected if
the social background were brought into prominence. One is
that principles are too often used to illustrate the rules of mathe-
matics rather than the process of scientific discovery. This is
specially true of the theory of attractions. When it is included
in clementary courses it is not used to solve any problems which
commonly arise in the class of electrical or magnetic phenomena
included in the rest of the curriculum. It is used for working
algcbraic cxamples and then dropped like a hot brick. The
psychological effect is that the docile pupil fails to grasp that
a scientific principle is a rule of conduct, and the adventurous
one may acquirc an unduly suspicious attitude to the use of
gencralizations.

A sccond danger lies in the ubiquitous neglect of the relativity
of scienufic laws whether they are stated verbally or mathe-
matically. A scientific law only becomes a useful guide to conduct
when we state with what kind of conduct it is concerned. This
means stating when it is valid and when it breaks down. The
conditions which limit its validity depend on the circumstances of
observation, and the delicacy of the instruments used. The signi-
ficance attached to its connection with other known laws also
depends on the validity of mathematical approximations intro-
duced into its final statement.

This fundamental relativity of scientific laws is constantly
flouted in the clementary teaching of science. When boys and
girls of thirtcen are instructed to perform experiments to test
Snell’s law of refraction, the apparatus supplied rarely allows
them to demonstrate whether the law of refraction as given by
Snell, or by Kepler, or by Ptolemy is the correct one. As far as



SCIENCE IN THE SCHOOL 259

they are concerned Snell’s law is one of several equally true laws.
The only reason for preferring Snell’s is that is gives better results
in the hands of more practised investigators with better instru-
ments than the ones which school children handle. In the circum-
stances it will be more convincing, s well as more honest, if the
teacher tells the pupils that they are going to test a simple rule
for making calculations about images with as much consistency
as they are likely to achieve. That, after all, is what a scientific
law really is.

The relativity of scientific laws is neglected too often, when
the mathematical connection between one law and another is
cxposed. In almost every elementary textbook of physics you will
find an exposition of the pendulum with the necessary qualifi-
cation that the principle is only true if the angle of swing is
small. As far as I know, no book yet written tells you what a
small angle is. The qualification depends on the identities
sin A= A radians or cos A= 1 in the limit. I do not know of
the existence of any school text-book which tabulates the error
involved. I have even met teachers of mathematics who did not
know that the error involved in taking the sine of an angle as its
circular measure is less than 1 per cent on angles as large as 10°.
In one context or another such approximations are constantly
made without the slightest indication of the order of smallness.
The result is a totally unnccessary element of mystification.
The teacher who is anxious to show his pupils how the principles
of science are used in regulating social life will not fall into this
trap. Before you can use a rule as an instrument of conduct, it
is necessary to find out the limits within which an approximate
statement holds good.

At the beginning of this address I said that the problems of
educational reconstruction in our own time are as urgent and as
singular as those of the Protestant Reformation. One material
circumstance which contributed to the great intellectual enlight-
enment of that time was the invention of a new instrument for
diffusing human knowledge. In our own task of making the
world outlook of science an open Bible we have at our disposal
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instruments which transcend the power of the written word as
the printing press transcended the limitations of oral discourse.
Though it is commonplace to say that the cinema has placed
new powers in the hands of the educationist, few educationists
have really grasped what its new powers are. So far the cinema
has largely been canvassed as a way of stimulating interest or of
conveying in a morc vivid and palatable form information which
is less attractive when communicated through the medium of
print. What we have stll to realize is that it can explain many
things which many pcople can never understand at all if they
have to rcly on the printed word.

Many teachers think that the great obstacle to the under-
standing of science is its reliance on mathematical symbolism.
I do not believe that this is true. Dynamics and astronomy are
not difficult because they make use of difficult branches of mathe-
matics. To the person who finds them difficult they are cqually
difficult when the mathematics used is of the simplest kind. It
is my view that the greatest difficulties both in mathematics and
in those branches of science which rely on mathematics do not
reside in fatlure to assimilate the rules of symbolism. More often
they reside in failure to visualize the physical construction, model
or process which the symbols describe. The cinema can bridge the
oulf which now separates people 1who have a good visual imagination
from those who have not.

The limitation imposed upon the communication of knowledge
by the printing press is casiest to see if we consider the implications
of a well-known class of optical illusions. All of you know (and
if you do not you can test it at the end for yourselves) what
happens if you draw a cube in perspective with twelve straight
lines and then stare at it for some time. After a little while it seems
to turn inside out, and this happens repeatedly if you go on
staring at it. Although this class of optical illusions is commonly
mentioned in text-books of physiology and experimental psycho-
logy, little if anything has been said about its bearing on education.
Every teacher knows perfectly well that many children who can
acquit themselves passably n plain geometry experience very
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great difficulty when they come to solid geometry. This fact is
not surprising in the light of the experiment I have cited. There
is an inherent ambiguity in flat representations of three-dimen-
sional objects. The longer you go o, looking at them the more
perplexed you get.

Of course, the experienced teacher knows that a little play
with plasticine and knitting needles will often surmount the first
difficultics of visualization of this level. What the model does
for the three-dimensional object the cimnema would do for the
four-dimensional process. Simple harmonic motion, the pre-
cession of the cquinoxes, the relation of celestial and terrestrial
co-ordinates of a star, wave motions, the trajectory of a body
projected in space, are themes which present insuperable diffi-
culties to a large number of people. They bristle with problems
for the teacher, cven if he has to deal with pupils who have a
tolerable aptitude for naturalistic studies. With all the resources
of stereoscopic cinematograpliy, I believe that a few hours would
sufice to overcome visual difficultics which now defeat the
ingenuity of the teacher and at best absorb weeks and months
of time and cffort.

Bacon said that it is unwise to exalt the powers of the human
mind when we should seck out its true helps. There are many
to-day who would have us exalt the minds of leaders with
supposedly superior gifts. The task of educationists must be to
emphasize the new helps which science has brought to the under-
standing of the common man. Distrust of cducation and a
pessimistic attitude towards the powers of the average citizen in
our gencration arc the sceds of despotism and war. If the cost of
one cruiser were applied to providing projectors for our schools
and the expense of two battleships were devoted to the produc-
tion of films for the tcaching of science this generation could
witness a greater advance of human cnlightenment than the
world has yet seen. This is rational ground for hopefulness in
the dark hours through which Europe is now passing.



IS
The Theology of Violence

O CONTEMPORARY MAN of science writes with an English
Nstylc at the same time more personal and more engaging
than that of J. B. S. Haldanc. One of the several merits of his
writing is a translucent simplicity which always makes it casy to
decide whether one docs or does not agree with him. He rarely,
if ever, makes use of rhetoric, and his best effects are accomplished
by a whimsical gift for mentioning obvious things which clever
people overlook. This is another way of saying that he is one of
the few really original writers of our time.

Haldanc exercised this gift in full measure when he gave us an
essay good enough to dispose of a library of unreadable books in
the series he started. The hopes roused by Daedalus were also
justified in Possible Worlds. Since then he has been less inclined to
tell us something new than to testify to a doctrine with which we
were familiar in our undergraduatude; and one suspects that fewer
people read his books. A recent statement of his personal creed
begins “my philosopby is the philosophy of Marx and Engcls.
It is a living philosophy all right. Millions of men live for it, and
when need arises, die for it.” I am more impressed by a creed for
which a man of Haldanc’s international calibre will live than by
any of the innumerable shoddy dogmas for which thousands will
dic. So I read with particular interest the concluding sentences in
which he said:

I believe that there are peoples which will take the third path,
the ditficult path of reason. Such peoples will be able to carry
what is best in their old culture into a new economic system. But
they will only do so by clear thinking and brave action.
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I have said that Haldane produces his best literary effects without
recourse to mere rhetoric and that the supreme merit of his carlier
style was its transparent honesty. I have said also that onc of
Haldane’s many gifts which have pl-ced him in the front rank
as a writer and a thinker is that he ¢ .es not overlook the obvious.
Least of all is he likely to overlook two obvious facts of some
social significance. One is that adolescence needs no encourage-
ment to explore any alternative to the difficult path of reason. The
other is that what has hitherto been called the Great War has left
a shortage of men of Haldane’s age to impress on adolescents
the necd to follow it and to show them how to find it. So the
words I have quoted puzzled me. I have read Hnldane’s book on
Marxism and science, and am unable to discover any indication
of why he belicves in the possibility of achieving social progress
by the difficult path of reason or in what circumstances he would
advise us to pursue it.

The book has several merits which are lacking in other con-
temporary contributions to what is now orthodox Marxism.
Haldanc’s controversial manncrs arc unexceptionable, and unlike
most Marxists he can disagree with an opponent without exhaust-
ing a Frcudian vocabulary of moral invective. What disappointed
me about his exposition of the Marxist doctrine was that he paid
special attention to Marx as a theologian and relatively little to
Marx as a naturalist. He is more concerned to expound Marxism
as a philosophy of violence than to ecmphasize what Marx con-
tributed to a reasonable interpretation of social movements.

Marxism has three aspects, each of which can stand or falkon its
own merits without affecting the plausibility of the others. As I
understand it the Labour Theory of Value anticipates at unncces-
sary length everything which is sensible in the doctrine now
called technocracy. As a theory of social change Marxism rightly
emphasizes the truth that the technique of production is con-
tinually changing and continually calling forth new types of
human association which react upon the legal, cultural, and
political superstructures. As I see it, the only reasonable criticism
of Marxism in this sense is a caveat against underrating the forces
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of inertia arising from language, climate, religion, and other
circumstances  which cannot originate but may powerfully
obstruct social innovation. A third feature of Marxism is the
doctrine of class struggle. This emphasizes the hostilities arising
from changes in the personnel controlling production.

What is called the materialist conception of history is a com-
bination of the Marxist doctrinc of the impact of advancing
technology on the social superstructures and the Marxist doctrine
of the class struggle. In rcality the two have no necessary con-
nection. It is possible to study how changing methods of satisfying
man’s material needs mfluence his social habits in preliterate
socictics which are not divided into social classes or in periods
when conflicts between classes affect the subsequent course of
cvents far less than conflicts between neighbouring communitics.
It is also possible to recognize how social institutions respond to
new material inventions without arranging the personnel of a
particular socicty in the social classes prescribed by Marxist
literature. In all this onc may remain a consistent materialist in the
modern sense, i.c. a behaviourist. The importance of conflict
between social classes raises other issucs.

The doctrine of the class struggle is difficult to state in simple
terms, because a clear definition of social classes is compromised
by local circumstances. The barriers which scparate groups of
individuals who pursue different occupations or inherit wealth
ditter greatly in different communities, and the part played by
group loyalties is a matter for examination in the light of such
local differences. The theory that class conflict is the midwife of
social progress 1s attractive m Germany or in France where the
several estates were at one time castes which did not intcrmarry.
It has never been popular in Norway where it is obvious that
substantial social progress has been accomplished by the “difficult
path of rcason”; and in Britain, where Dick Whittington and his
cat are the symbols of class collaboration which has continued
since the beginning of the wool trade with Flanders. scarcely
anybody of outstanding intelligence took it scriously till Hitler
stimulated our native chivalry by attacking it because the author
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had the same racial antecedents as Einstein and most scientific
men of genuine distinction in pre-Hitler Germany.

The meaning of the class struggle, as Guizot discussed it, is
casy to recognize, because Guizot wrote about France. If we try
to extend the conception to Sweder or to the United States the
outlines are not so clear and the differentiac are not so casy to
define. In Britain the town clerk with a thousand 4 year and the
dustman with three pounds a week are both municipa! employees.
The piano tuncr with two pounds a week and the K.C. with a
retainer of ten thousand a year arc both independent workers.
A skilled engincer who gets ten pounds a week when times are
propitious may look down on the scullery maid who is paid by
the month like a professor.

This does not necessarily imply that when we speak of people
belonging to the same or to different social classes we mean
nothing at all. Pcople who arc not zoologists recognize the dif-
ference between a sparrow and a starling without being able to
give a defiition which a zoologist could not pick to pieces.
Certain kinds and conditions of work can be associated in a
statistical sense with certain levels of security and prosperity; and
on this basis we can roughly assign certain limits beyond which
intermarriage does not usually occur. The recognition of these
levels and limits is a matter of painstaking rescarch. Such rescarch
has been undertaken by students of population in connection with
the study of differential fertility, and much remains to be done
beforc those who study social institutions can speak about social
classes with the confidence of a zoologist, when he defines the
difference between sparrows and starlings. In so far as realistic
social studies draw attention to social diatheses comparable to the
estates of France at the time of the Revolution, they do not
encourage us to simplify the problem along the lines suggested in
the ensuing quotation from a recent exposition of Marxism:

We turn therefore to a study of the qualitics of employers as a
class. It will be remembered that for us in the first place they
represented a uniform group in their relationship to workers, also
as a class. In their relations to each other, on the other hand, this
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unity is immediately scen to be transformed into diversity. They
compete with cach other. In any changing market situation, each
employer or cach group will strive to squecze the maximum of
advantage for his own side. Accordingly while there is a charac-
teristic quality in the relation between employers and employces
of the form we have discussed, a totally different quality exists
between employer and employer. . . . As the frequencies of
bankruptcies and industrial collapse increascs, so the inconsistency
between the existence of masses of commoditics and the millions
of workers m acute distress who are excluded from the means of
obtaining them becomes more and more glaring. . . . Finally it
passes to organized destruction. The State makes legislation restrict-
ing production but at the same time guaranteeing profits. As the
stress, that is to say as the class struggle, intensifics and human
distress risces, repressions, legal restrictions on free speech, are
introduced, and so what has to be called Fascism acts as a delaying
factor in order, by force of arms and organized brutality, to
prevent the situation from boiling over, and passing into the next
socially necessary phase.® (Italics inscrted.)

The reader will have no difficulty in secing that Professor Levy
doces not rely on the slow empiric methods of scientific observa-
tion and statistical analysis to arrive at the conclusions stated or
at the distinctions implied in this passage. Nowhere in his book
from which it is taken does he produce figures of the various
categorics of ecmployces who are to act in unison in the final
phase of this drama; and nowhere doces he make clear whether
the employer he is talking about is a sharcholder, an unpaid
dircctor, a managing dircctor with a salary, a highly paid manager
of a large trust, or the single owner of a small concern. He does
not take us apart and say that a minute study of all the relevant
statistical, psychological, and historical information bearing on
present conditions leads him to believe that one of several possible
events will happen, and that intelligent social effort must therefore
be specially alert to a particular contingency while prepared for
morc than onc course of action. What will happen is “the next
socially necessary phase.”

1 Philosophy of a Modern Man, pp. 211-13.
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Clearly this is not necessary in the sense that a high wind
necessarily blows out an exposed and lighted match. Judgments
about what nccessarily happens in this sensc are based upon
obscrvations of simple situations which have occurred repeatedly.
In contradistinction to what the dialectical theologians of the
Comintern call mere empiricism ¢ this sort, Professor Levy be-
lieves in the necessity of the dialectic. This dialectic which lifts the
discussion of the class struggle above the level of statistical, demo-
graphic, or psychological rescarch is derived (rom an early
nineteenth-century philosopher who might have made less ini-
pression on his contemporaries if he had been forced to state his
views in the lucid idiom of Bacon or Faraday. Authors who use
a language which allows them to put the nouns on the first page
of their works and collect the verbs in the final chapter of the
last volume have an unfair advantage over the rest of us. Intel-
lectually timid readers are prone to assume that they may be
missing somcthing really important.

The doctrine of the class struggle stands or falls with the
Hegelian philosophy of which it is the offspring. So to form a just
estimate of the relation of Marxism to modern science we have to
examine Hegel's teaching. The first thing to be clear about is that
it was hostile to the naturalistic movement of his time. Of all
philosophers since Plato none has presented a world view more
diametrically opposcd to the world view of natural science. In the
year when Piazzi discovered Ceres Hegel wrote upbraiding
scientists for their neglect of philosophy; and unluckily illustrated
his disapproval by citing the time which astronomers waste in
looking for a new planct. Philosophy clearly showed that there
could only be seven. But for Piazzi there would still have been
seven at the end of the year.

This sort of number magic runs through all Hegel’s philosophy.
Its chief accomplishment was to reinstate the occult propertics of
the number three for which public respect had been weakened
by the engaging flippancy of Mr. Gibbon. In his metaphysics,
as in the ancient Pythagorean cult of magic number, rcason,
or unity was the source of all. So the secret of the universe
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lies in finding how the rcason works. Hegel did not waste time
like astronomers who make thousands of observations on stars,
or like modern psychologists who make thousands of obscr-
vations on school-children, lunatics, or the files of advertising
firms. As is the way with mystics, he found the truth in his
own nature.

According to Hegel this is how the reason works. Discourse
is like the proceedings of an impanclled jury, fated to be locked
up until they find a verdict in favour of the Absolute, which is
the Pythagorcan unity, or source of all. The weather is sultry.
Tempers are jaded. Every statement which one juror makes is
contradicted by somcbody clse. Eventually nothing is left but
the unity of the contradictions themsclves. For philosophical
purposes the apex of this vanishing triangle is spelt “the Absolute,”
for political use “the Prussian State” (now “der Fiihrer”), in
theology “God.” Every argument which arises in the successive
serics which lead to the Absolute consists of three parts. The first
step, which Hegel never succeeded in taking, is a plain statement.
It is called the thesis. The second step is usually translated in
English as the “negation” or “contradiction.” Unhappily a defect
of our tonguc makes it quite impossible to signify the rich
content of the Hegelian cquivalent with less circumlocution than
the  Shakespearcan catalogue, which begins with the retort
courtcous and ends with the he direct. Finally comes the negation
of the negation. This combines the higher truth in both the
preceding steps. The only single English word for it is “com-
promise.” As is often the fate of compromise, it is only the
beginning of a new argument.

Whether people really do argue in this way, whether they arc
entitled to, or whether they get very far by doing so has no
obvious connection with the class struggle if you arc a materialist
or a practical person. Hegel was not. He was an idealist. He be-
licved that the universe was mind and that history is a sort of
soliloquy which goes on in it according to the rules of reasoning
Laiid down in the dialectic. Since the Absolute, alias the Deity,
alias the orders of the leader, is also reason or unity, the source
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of all, history itself, is nothing but a succession of triangular
arguments. The hereditary propertics of successive series explain
what happens. Hence civilization naturally divides itself into three
episodes: the Oriental stage (“thesis”), the Classical (“anrithesis”),
leading up to the higher synthesis of che Tenronic or, as we now
say. Nordic civilization. This has ali that is best and brightest
both. The cogency of the sequence has been amply coafirnied
by recent events which have shown us how many virile charac-
teristics of the carliest Oriental civilizations can be mcorporated
in the higher synthesis.

Theologians and politicians, who have tcinforced their argu-
mentative technique by a training in the intricare phallic sym-
bolism of argument conducted on these Iines, are equal to most
emergencics. The dialectic gathers into its own higher synthesis
the principal advantage of cvery preceding variety of mysthlsm
Once you have convinced yourself that the universe is wound
up by the Absolute, you can enjoy the advantage of believing
that your mistakes are incvitable and that cverything will turn
out for the best in spite of all the incptitudes avoided by pains-
taking study of how we behave like human beings. Besides this
you need not have the decency to apologize to those you have
abused when you find that you have been wrong.

According to the Hegelian view cvery social unity inevitably
brings forth its own “contradiction” in a process of endless change.
Since Hegel himself was a Conscrvative, and the social unities
which he expounded in his lectures on world history were races
or nations, we can well imaginc the relish with which his rebel-
lious pupils might, in the words of Marx who was one of them,
“coquettc” with a mctaphor so well adapted to dramatize revo-
lution; and we need not supposc that Marx was not awarc of what
he was doing. The inner necessity of the dialectic which supposedly
guarantees the overthrow of the employing class rests on the
identification of history with the reasoning process as a corollary of the
belicf that ultimate reality is mental. In other words the dialectic isa
purely idcalistic device which has no relevance to any creed which
is essentially behaviouristic, as arc the views which Marx sets forth
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in his notes on Fcuerbach. Hence dialectical materialism is a
confusion of terms.

Possibly a tactical reason which encouraged Marx to “coquette”
with the jargon of contradictions, interpenetration of opposites,
and passing of quantity into quality was the delusion that
German social democracy was destined to lead the world’s
workers into the Promised Land. Belief in the ultimate salvation
of humanity through the spiritual precocity of Nordic Man was
also shared by many Fabians and English Marxists who followed
the late Mr. Hyndman till he made the spontaneous discovery
that killing Germans would establish liberty, democracy, and the
rights of smaller nationalities. Before they took to denouncing
as pro-German those who had resisted the Germanization of
English political thought and realized that dead Germans might
be more dangerous than living ones, the English Marxists were
never tired of telling us that the German workers would rise as
one man when the hour struck. Mr. Chesterton replied that the
clock, being a German clock, did not strike. That was before the
war. To-day he might have added that it was a cuckoo clock.

As a student of Hegel, who had turned away from Hegel’s
idealism and Hegel’s conservatism, Marx may have cnjoyed the
facility with which he could apply the metaphor of contradiction
to revolutionary propaganda as atheists with a scvere evangelical
upbringing enjoy quoting Holy Writ. The inner necessity of the
dialectic cannot be reconciled with his own statement that “all
the mysteries which seduce speculative thought find their solution
in human practice and in concepts of this practice.” Marx himself
never attempted to do so; and the epithet dialectical materialism
was not of his own making. It scems to be due to Joscph Dietzgen,
whose essays first appeared as articles in the social democratic
journals Volksstaat and Vorwaerts between 1870 and 1884, Writing
under the pseudonym “A Manual Worker,” Dictzgen ingratiated
himself by the disclosure “the comrades know that I am not an
academician but a simple tanner who learned philosophy by
himseclf.”

Tanner, comrade, or philosopher, Dictzgen was at heart a
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German nationalist. “Because the ideal »t pervensity in its last
representatives, namely, Kant, Fichte, ¢ helling, and Hegel, was
thoroughly German,” he writes in - . Philosophic Essays, “its
issue, dialectical materialism, is also pre-cminently a German pro-
duct. . . .” Elsewhere he speaks of “this specifically German, or
if you like, social democratic materialism”; and contrasts Fnglish
and French materialism with Marxist “materialists trained m
German idealism.” No writer who found {avour m the Marxist
camp did more to perpetuate the Fegelian obscssion; and it is
only fair to say that he appreciated some of the difficultics of
his self-imposed task. “It may appear contradictory,” he remarks,
“to make the Hegelian syster of phiosophy with its pronounced
idealism the starting-point of the materialist conception of history.
Yet the Hegelian Idea is striving for realization; it is indeed a
materialism in disguise.”

In 1872 Marx had introduced Dictzgen to the Intcrnational
Congress at The Hague as “our philosopher.” In his essay on
Feuerbach Engels remarks “this materialistic dialectic which for
years has been our best tool and our sharpest weapon was dis-
covered not by us alone but by a German workman, Joseph
Dictzgen.” Later his expositor Pannakock refers to him as a
“socialist artisan.”” So the legend of the working-man philosopher
grew. Dictzgen scems to have hidden his identity from his patrons
and cxpositors with remarkable success. The actual details of his
carcer, now disclosed in a biographical sketch by his son, reveal
the “artisan” philosopher as a clear-sighted and prosperous
Amcrican business man of prodigious reading in the works of
orthodox philosophers, untainted with any sympathy for the
natural sciences and unscathed by any acquaintance with their
pursuit.

He was the son of a master tanner, of a highly respected
burgher family at Blackenberg, ncar Cologne, and received a
good high-school education. Before he left school to work in his
father’s business he had acquired a tolerable fluency in classical
and modern languages. At twenty years of age he became involved
in the enthusiasms of the “mad year”; and cmigrated to America
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in 1849. Here he married a devout Catholic. In conformity with
the Hegclian accouplement of thesis and antithesis they lived “in
rarc harmony.” Dictzgen founded a flourishing business, and left
Amcrica to manage the Government tannery in St. Petersburg
at “a higher salary.” In 1869 he returned to the Rhincland where
“he had inherited a tannery from one of his uncles.” In this
capacity he published his pscudonymous articles in the social
democratic Press.

Lenin states that Marx himself regarded “our philosopher™ as
a “muddlchead,” and it is probable that no one would have taken
any notice of the proletarian dialectic if the contradiction between
the Hegelian metaphor and the materialistic teaching of Marx had
not generated its own negation. Marx was attacked by Duchring,
and the criticism of Duchring brought forth dialectical materialism
as 1ts own contradiction. Anti-Duelring, a polemic defence of
Marx by Engcls, contains the essential articles of the creed
expounded in Levy’s Philosophy for a Modern Man and in Haldanc'’s
The Marxist Philosophy and the Sciences. Much which Engels wrote
in Anti-Duchring was sound sensc and well worth saying at the
time. In a chapter devoted to the criticism of Duchring’s
“apriorism,” Engels accepts the necessary empiricism of any
consistently materialistic view of nature in all its implications.

Prmciples are not the starting-point of investigation but the
conclusion of it, they are not to be applied to nature and history
but are dertved from them. Nature and Humanity arc not steered
by principles but principles are, on the other hand, only correct in
so far as they correspond with nature and history. . . . In pure
mathematics the mind is not by any means cngaged wath its own
crcations and imagmings. The concepts of number and form have
only come to us by way of the real world. The ten fingers on which
men count are anything but a tree creation of the mund. . . . Logic
1tself 1s more than anything else a method for the discovery of new
results.

Hume himself might have written

If we derive the scheme of the universe not from our own brains
but merely by means of our own brains we need no philosophy,
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but simply knowledge of the world and what occurs in it, and
the results of thisknowledgelikewise donot constitutc a philosophy
but positive science. . . . Further, if no philosophy as such is longer
required, there is no longer the necessity of any philosophy of
nature. . . . An cxact thought picture of the universe in which we
live remains not only for us but fo: all time an impossibility.

When he is engaged in the unwelcome task of defending Marx
against the charge of inconsistency Engels writes at a different
level. Duehring, who rejected the Hegelian apparatus of con-
tradiction, had maintained that Marx could prove the necessity of
social revolution only by “reliance on Hegel’s negation of nega-
tion.”” Duchring’s charge involved two issucs. One is whether the
dialectic of Hegel is consistent with the materialism professed by
Marx. The other is whether the Marxist doctrine of class struggles
is capable of standing on its own legs as a scientific generalization
when deprived of the Hegelian imagery with which Marx had
upholstered it. Engcls cvades the sccond issuc and stakes his defence
on whether Hegel’s terminology is or is not an cffective expository
device.

Thus the fact that a grain of barley germinates and becomes no
longer a grain of barley but a plant which in turn gives rise to
other grains is the negation of negation in botany. That the square
of a ncgative number is a positive number is the negation of
negation in algebra. The destruction of the old and the formation
of new rock formations is the negation of negation in geology.
The word negation is not used consistently, even when Engels
confines himself to a single example of the dialectic formula. One
example is the following:

Let us take an ordinary algebraic quantity a. Let us ncgate it.
Then we have minus a. Let us negate this negation, that is let us
multiply minus a by minus 4, and we have plus a squared, that
is the original quantity but in a higher form, that is to the second
power. .

In defending Marx for coquetting with the highly emotive
phraseology of Hegel's pseudo-rationalism, Engels rejected the
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suggestion that the dialectic is an instrument for discovering new
truths. He states explicitly:

If I say thatall these processes constitute negation of the negation,
I embrace them all under this one law of progress and leave the
distinctive featurcs of each process without particular notice. . . .
With the mere knowledge that the stalk of barley and infinitesimal
calculation fall under the principle of the negation of the negation,
I cannot cultivate more barley nor can I differentiate and integrate.

If we interpret these words in the light of what he had said
about logic and principles in an carlier chapter, it is difficult to
escape from the suspicion that Engel’s defence of the dialectic is
ironical. The substance of his well-thumbed brief is that if you
agree to torturc the words negation or opposite out of all recog-
nition, you can hide the simplest and most familiar truths of
cveryday lifc in the husk of a Hegelian triad. The function of the
dialectic was, and remains, emotive like Sorel’s social myth. To
apply it is to permeate the world of discourse with the implicit
conviction that progress can only be achieved through violent
opposition. Hence it is equally well adapted to the propaganda
of militarism and of any form of insurrectionary violence. It is
inconsistent with the outlook of those who intend to persevere
along the difficult path of reason.

Since the dialectic has no time-scale with which to weigh the
last straw which breaks the camel’s back, it cannot squeezc the
unbeliever through the needle-cye of conviction. When the
believer seeks to make it plausible he merely succeeds in reducing
it to the level of ordinary common sense. If it is a useful instrument
of rcason, it must contain within itsclf a recipe for the circum-
stances in which it is appropriate to apply it and more explicit
information about the level at which it operates. For expository
purposes the dialectic has two defects. One is that those who adopt
or adapt it find their powers of persuasion cramped by the belief
that truth only emerges as the result of flat contradiction; and
Marxist propaganda in the past has provided an experimental
demonstration of the futility of discussion conducted on this
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assumption. An additional defect of the Hegelian recipe is that it
makes the job of the cartoonist too simple. An obvious gambit for
good caricature is: thesis Lenin, antithesis Mussolini, with Mr.
Stanley Baldwin and his pipe as the negation of the negation. We
are entitled to deal with any of the dialectic formulac in the same
way. The passing of quantity into qu.lity may signify that stcadily
increasing enthusiasm for democracy among Popular Front
Marxists since Hitler came into power will rcach a level at which
the whole doctrine of insurrectionary violence will be thrown
overboard by the Comintern. Stranger things have happened.
Although the explicit content of the dialectic furnishes no clue
to the fascination which it exerciscs on people who are intelligent
enough to sce through this farrago of nonsense, the fact that it
does so is not surprising. Napicr spent far more time in numerical
calculations to identify the Popc as the apocalyptic Antichrist
than in preparing his system of natural logarithms; and in all past
periods of large-scale social change intclligent people have got
themselves entangled in controversies about issues which had a
symbolic appeal out of all proportion to their intelligibility.
Few people with any scientific training would now waste time
discussing whether the sacrament should be administered in one
or in both kinds. Whether Christ is present in the hearts of the
belicvers who participate in the feast of commemoration or
whether the consecrated wafer partakes of the divine essence are
issues which have now lost interest for us. From a rational point
of view it is just as difficult to prove or disprove one assertion as
to prove or disprove the other; and the task of doing so was not
casier when the issue was one which engaged the combined efforts
of the most nimble intellects in Europe. In so far as we disregard
the fact that a plausible justification for the priestly miracle once
rested on whether it did mean anything, the distinction between
the divine substance and the divine essence, the accidens and the
differentiae, is altogether meaningless. In so far as we are able to
see it in its own historic context, we can understand why it
mattered to men and women for whom the priestly miracle was
the divine endorsement of the priestly authority and the token
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of celestial approval for a predatory system of property rights
in real estate.

From this point of view it is not so difficult to sce why the
Hegelian metaphor of Marx eventually outwitted the shrewd and
illuminating judgment he brought to bear on the way in which
technical innovaticns were transforming the society in which
he lived, or why it has outlasted the impulse to examine later
events in relation to the impact of technology on social super-
structures. At a time when Liberalism countenanced child labour
in the factory there was cverything to suggest that fundamental
social changes could be achieved only by violent methods. So a
philosophy which infused the temper of contradiction into the
fabric of the rcasoning process offered an attractive antidote to
the complacency of liberal rationalism. When the esoteric nature
of the dialectic is thus laid bare the essential issuc is whether
Socialism can or cannot be achieved by mobilizing the forces of
persuasion. A consistent Marxist must cxamine this possibility in
rclation to the technology of his own time. In this sense Alfred
Bingham! is the only consistent Marxist of to-day. Unless his
figures are shown to be incorrect, the doctrine of social progress
through insurrectionary violence must be relegated to the status
ofa Victorian superstitution of which the dialectic is the apple-pie
sauce.

I have met Marxists who would accept the arguments of the
last few paragraphs. They concede that the esoteric and implicit
content of the dialectic is more significant than its explicit claims
to rational assent, and take refuge in the consolation that human
beings have always invented intricate rationalizations to accom-
modate the simple necessity of social change. This scems to me
to be just as valid as arguments of those who once disposed of
Methodists and Quakers by correctly asserting that a high level
of culturc had always been contingent on the coexistence of
chattel slavery. As I see it, the value of historical study lies in
warning us against repeating the imbecilities of our ancestors.

Even if I did not think so, I should doubt the evangelical vitality

Y Insurgent America,
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of an ideology which its advocates do not really belicve. This
business of preparing for the Age of lenty is so serious and
compelling that we cannot afford to b uddle our brains with an
unnecessary infusion of metaphors.

The dialectic is attractive because the path of reason reall - is a
difficult one, and if Haldane wishes to show ns how to take the
difficult path of reason, he could put his outstanding bility to
better use than by giving us plausible examples of the dialectical
formulac. The history of Marxism is a record of repeaced mistakes
which could have been avoided if Marxists relicd more on rescarch
which would reveal a variety of possible contingencies and less on
reasoning from insufficient data to seemingly inevitable con-
clusions. At one time Marxists were confident that unemployment
resulting from overproduction would mevitably lead to revolu-
tion. They failed to reckon with the possibility that the prosperous
classes might find it more convenient to undertake large-scale
projects of outdoor relicf. To-day Marxists reject Federal Union
because imperialist powers will “inevitably” refusc to give up
their colonies. They cannot reckon with the fact that technical
advances have now made warfare a menace to industrial capital
and threaten to impose a troglodyte existence on rich and poor
alike. The inevitable is invariably a sufficient cxcusc for refraining
from constructive action and for pursuing a consistent policy of
opposition. The inner necessity of the dialectic is the mirror image
of the anti-mind; and the repudiation of constructive hopefulness
which a scientific outlook can bring to bear on social questions.

Perhaps one reason why the dialectic exercises such a curious
fascination for minds as nimble as those of Haldane and Levy
is that some Socialists lightheartedly assume that the substitution
of a collectivist for a capitalist economy will necessarily lead to
a better socicty. While all Socialists agree that private enterprise
conducted for profit has become an obstacle to human enlighten-
ment and to technical progress, as chattel slavery proved to be
an obstruction to science and advancing prosperity in the civiliza-
tions of classical antiquity, some Socialists also recognize that the
abolition of chattel slavery was accompanied by many setbacks;
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and that the scizure of power by a ruthless bureaucracy may be,
like the rapacity of Church landlordism, the signal of Dark Ages
ahead of us. Whether we choose the spectacular path of revo-
lution in accordance with the dialectical theology of violence,
or whether we stiive to follow the difficult path of reason may
therefore decide whether the emergence of a collectivist economy
is or is not a step towards a better social order.

Those who believe that collectivism is a necessary rather than
a sufficientt condition of further social progress will feel the
imperative need to preserve the intellectual gains of our own
civilization in the society which succeeds it; and will doubt the
value of emotional short-cuts which may achieve the material
conditions of further advancement in the process of destroying
the intellectual freedom which could take advantage of them.
In the present tempo of dissolving loyalties they arc not afraid
that capitalism will survive. Of collectivism in some form or
another we may now say with St. Augustine petant aut tion petant
venire habet. Whether it is better or worse than what preceded
it will depend on whether the aggrandizement of a bureaucratic
caste replaces the sclf-interest of the shareholder or whether
education for a potential age of plenty keeps in step with the
necessary changes of administrative machinery. If such is the
choice before us a great responsibility rests on those who have
the intellectual gifts which would strengthen us in our resolve
to pursuc the difficult path of reason. Among those who possess
such gifts no one is better equipped than Haldane to show us
how research into current changes in population could throw
light on the perplexing problems of social stratification; and thus
help us to set about the task of mobilizing social effort to realize
the age of plenty.

Intellectuals who recognize their social responsibilities need
no pressure to divert them from excessive and unimaginative
empiricism. What Bacon calls man’s inveterate habit of dwelling
on abstractions sometimes asserts itself in its most retrograde form,

1 A distinction made by Bertrand Russell in his new and penetrating study,
Power. George Allen & Unwin.
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when individuals equipped with the subtlety essential to fruitful
abstraction in fields where the relevant facts are well exposed,
exercise judgment without the discipline of professional amour
propre. That is why most voluntary social research is bound tc be
unsatisfactory. Einstein has put his finger on our greatest weak-
ness when he declares in a letter to Freud on war:

How s it possible to control man’s mental cvolution so as to
make him proof against the psychoses of hate and destructivencss 2
Here I am thinking by no means only of the so~called uncultured
masses. Experience proves that it is rather the so-called ‘Intelli-
gentzia' that is most apt to yicld to these disastrous collective
suggestions, since the intcllectual has no direct contact with life
in the raw but encounters it in its casicst synthetic form—the

printed page.



Epilogue

AT 1asT we have got the war against Hitlerism, the war for
which the Labour Partyhas been clamouring during five years
of frustration and the extinction of any vigorous constructive
policy of domestic reform. Even the Popular Front intellectuals
have gained their point. Mr. Winston Churchill is now in the
Cabinct. So cveryone is pleased; and Miss Ellen Wilkinson has
tricd to say what we all felt about it at the outbreak:

“On Saturday night M.P.s went home with grim unhappy
faces. Yet the next day, crammed in our air-raid shelters, the war
declared, we were happy. The fight to stop aggression had
begun.”!

What would have been a plea for the Federal Union of the
democratic nations with a common and enlightened policy for
their colonies will not be the concluding essay of this volume.
Written before hostilitics began, it set forth how Labour Party
bellicosity and Popular Front opportunism paved the way for
the consummation which confers so much happiness on Miss
Wilkinson. It would have explained how the partics of the Left
in Britain and in France neglected every opportunity of bringing
forward constructive remedics, as the inherent defects of the
League were successively and dramatically exposed. It would
have told the story of how Labour rallied round the Empire
and it would have described the somersaults of the flying
young men of the Popular Front trapeze with Mr. Gollancz at
the piano.

Any federal union which docs not provide for a common
system of colonial administration to cducate backward peoples
for sclf-government will mercly prepare the means of war on
a larger scale than the present one. So it is uscless to discuss such

! Time and Tide, Scpt. 9, 1939.
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a project without discussing the future of the Empire. Though it
is still legal to say that Britain is involved in a life and death
struggle for her Empire, it is only legal to say so if you have
taken the precaution of joining the Conservative Party. Since
I belong to no political party, I am not a free agent. The row of
asterisks below stand for the Empire.

If we could still hope that there is time and will for setting
up a Federation of Atlantic States including the Scandinavian
nations, we might also hope that the movement towards Federal
Union would be a focus for progressive thought and resolute
action to promote a planned economy of abundance, and to fur-
nish a remedy for social disillusionment which has followed the
Russian as it followed the French Revolution. Capitalism is every-
where in process of dissolution. Having sunk their moral capital
in the Nazi leadership the owners of industry and credit monopo-
lists arc no longer blind to what Left Wing apologists of the
banker’s balance sheet still refuse to sce. While Left intellectuals
continuc to bleat the formula that fascism is capitalism showing
its teeth, large-scale investors have learned to their cost that the
barter system has stormed the last citadel of privilege. They are
now compcelled to choose between graceful abdication within
the framework of democracy and strangulation by the Totali-
tarian State. Perhaps we may still hope that they will choose
the former.

To whom could we then turn for leadership? The mentality
which is capable of planning the use of science for the benefit of
mankind is not the anti-mind of the perpetual Opposition front
bencher or of the dialectical theologians. The present personnel
of Left Wing politics has shown itself to be incapable of prose-
cuting a vigorous programme of domestic reform, consistently
wrong in its remedies for international misunderstanding, and
incorrigibly wrong-headed in its analysis of current trends in
social policy. The leaders of the Left parties are utterly and irre-
mediably discredited by events which have occurred since this
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essay was sent to the Press in its original form. The party pro-
gramme of the Age of Plenty will not be drafted by men united
in a common impulse to oppose, to contradict, and to destroy.
It will be the work of men united in the impulse to create a
new order.

Anyone who venture: to write with hope for the future in present
circumstances does so like Condorcet under the shadow of the guillotine,
facing the same dilemma as Wilkins and hundreds of others who make
up the class of premature moral births. All considerations of worldly
wisdom point to Ragnarok and the twilight of western civilization in
Europe. Only the sheer need to keep alive constructive hopefulness can
keep a parent from insanity in these days. Those whose only stake in
immortality lics in the immortality of the germ plasm must needs hold
fast to the hope of a new international order

... till Hope creates
From its own wreck the thing it conteniplates.

That these essays are redolent with hope does not signify that
the writer claims special knowledge of what possibilities, for good
or evil, the future may hold. To sneer at hopc is the cloak of
snobbery with which outworn scholarship conceals its own
mediocrity. If the intellectual liberty of the last three centuries
disappears in the havoc of imperialist wars and post-revolutionary
disillusionment, its destruction will be a just penalty for the
cynicism with which so-called intellectuals cherish the prero-
gative of pessimism as the hallmark of a privileged caste. Mean-
while scientific humanism cannot give us the dogmatic and
apocalyptic certainty of the Hegelian dialectic. All we can ask
from it is a constructive anticipation of possibilities inspired by
such exploits of social uscfulness as the drama of tropical medicine
records. Freda Utley has said all that we are entitled to expect
in the present tempo of dissolving loyalties:

National Socialism, Red or Brown, may be the new society
which we cannot escape. The fact that it is so different from the
Socialism we have worked and hoped for does not mean that it
is not the coming social system. Capitalism did not turn out to
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be at all what those who inspired and led the mighty forces
released by the French Revolution envisaged as the society to
follow the destruction of feudal priv icge and serfdom. The degree
to which democratic rights an( iiberties, and all thosc valuce
which we call civilization, can be preserved, will depend upon
how and in what circumstances the transition from our vutworn
social system to a national planncd economy is made.

Without such safeguards against che arbitrary use of power
as we presume when we speak ot democratic rights, burcaucracy
may prove to be a harder taskmaster than the privileged classes
of the past century. One necessary condition of an cconomy of
abundance is therefore the preservation of intellectual liberty. If
the events of the past gencration can teach us anything, they
show that we cannot hope to preserve intellectual liberty in the
chaos and disillusionment which will result from protracted hos-
tilities, or in the armament race which will inevitably follow
a patched-up peace which does not lead to a new international
order.
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by Lancelot Hogben
Science for the Citizen

Illustrated by J. F. Horrabin
Small Royal 8vo 1120 pages and 00 drawings Tzs. 6d.
This is the only book we know from which ordinary neople can
lcarn the foundations of the whole body of modern science. It does
not just invite us to stand in awe before the latest dizzy hypothesis.
It teaches us the science by which we live, by which we may be
destroyed if we do not learn to understand and control its vast new
forces. This book explains the science which could now give us an

age of plenty—not science for the privileged but for society if rightly

used.

The age of the dark satanic mills, the age of sweat and toil and
grime and smoke and dust is past. Knowledge now available can
banish the sooty squalor and urban congestion of the coal age. Electric
power covers the land, new synthetic products await our use, new
bright colours, new plastic materials, new ways of breeding natural
products to yield a greater profusion of what we need, a new, saner,
more satisfying, morc peaceful life. We here do not believe that we
shall receive all from the hand of a God-inspired leader if only we
obey. We must understand. It is the common man who must voice the

common man’s needs.

“The popularisation of thought in England has been dominated for
thirty years by Mr. Bernard Shaw and Mr. H. G. Wells. With the
publication of Hogben’s second great work of popularisation, this

domination ends.”’—Manchester Guardian



by Lancelot Hogben

Mathematics for the Million

Illustrated by J. F. Horrabin
678 pages and 200 drawings. 150,000 printed in English alone

Demy 8vo 125. 6d.
“It should be put into the hands of all intelligent schoolboys.”—

BERTRAND RUSSELL

“One of the most important books for the ordinary intclligent man

that has been published in this decade.”—The Listener

“A remarkable book. It is original, it contains a great deal of mathe-
matics . . . set out in such a way as to be highly intcresting. . . .
A book . . . all teachers of mathematics should take very seriously.
. . . The non-mathematical reader is certain to find an mcreased
intercst in the subject. . . . May he have as many of them as his

title demands.”—Mathematical Gazette

“A challenge to the intelligent modern to uunderstand his world.”—
New York Herald Tribune

“It is the touch of genius in Professor Hogben’s work that he acts
on the faith that the lay reader prefers to know.”—Chicago Daily
News

“For the person of average tastes and intelligence this book is one of
the, if not the, most important works published in this century. I make no
apology whatever for my enthusiasm.”—The Old Lady of Threadnecdle
Street



by Lancelot Hogben

Nature and Nurture

The William Withering Memorial Lectures delivered in the Faculty of
Medicine at the University of Birmingham, 1933

Demy 8vo 6s. 6d.

This work discusses the methods available for detecting differences due
to heredity and differences duc to environment, niore especially as the
problem ariscs in connection with the study of diseasc and of mental
defect. The new concepts which have emerged from mcdern rescarch
into the physiology of the genc and its rdle in development are kept
to the forefront. Throughout the author has attempted to interpret
the new methods of rescarch in human genetics in a way which will
be intelligible to readers with but scant mathematical knowledge. The
exposition of the genetical theory of consanguineous parcentage and the
corrclation of relatives is treated in a way which makes the book an
invaluable aid to students and teachers of genetics.

Genetic Principles
n
Medicine and Social Science

Demy 8vo Iss.

This book attempts to scparatc the wheat from the chaff in all that is
known or surmised about human inheritance. There is a brilliantly
scarching analysis of the methods by which human pathology may 'bc
brought within the scope of a quantitative trcatment consonant Wlth
the principles of animal breeding. For the first time careful attention
has been paid to the treatment of genetically determined conditions.
But perhaps the chief assct of this book is that, despite the s'cholarly
and penetrating nature of the author’s approach to his subject, the
wortk is readily comprehensible to anyonc who has mastereai th’e
chapter on the elements of algebraic possibility in Hall an.d Knight’s
Higher Algebra. The work, therefore, combines an informauve authen-
ticity with a simplicity of exposition that disarms difficulty.



Principles of Animal Biology

by Lancelot Hogben
Cr. 8vo Ilustrated by J. F. Horrabin About 7s. 6d.

Professor Hogben’s textbook was originally published in 1930 and has been
out of print for some time. He has now completely revised and re-written the
later chapters. Most of the ilustrations have been re-drawn by Mr. J. F.
Horrabin. The unique combination which was so successful in Science for the
Citizen and Mathematics for the Million is therefore repeated here; the com-
bination of Professor Hogben’s extreme care and brilliant teaching technique
in devising diagrams and disscctions with Mr. Horrabin’s beautiful lettering
and line 1 exccuting the drawings.

The book has been brought up to date to cover the latest advances in rescarch.
The new edition also shows how much one of our greatest teachers has deve-
loped his teaching technique since the work first appeared. The cxperience
gamned, not only in the lecture-hall and laboratory but 1n the colossal teaching
experiments Science for the Citizen and Mathematics for the Million, 1s applied
in this ncw cdition.

The book is for the upper forms of schools and for universitics, polytechnics,
and pnvate students. A textbook by an outstanding research worker who is
also a brilliant teacher 1s rare.

History for the Housechold

‘by Henry Hamilton

University of Aberdecn
Demy 8vo 125. 6d.

The aim of this book is to deal with the history of some of the things that
matter most to people to-day. Its plan, therefore, is novel. It does not attempt
to treat history chronologically. Instead it traces the background of social
questions which are of burning topical interest to the ordmary citizen to-day.

It deals with Human Needs. There are chapters on the Land, on Food, on
clothes, on Health, on Recruitment for Industry. It deals also with the British
Empire—its Beginnings, the Growth of the Dominions, Economic Imperialism
in Africa, Slavery and Labour Problems. It records the Rise of Capitalism in
Britain and America. There are chapters on Commerce, Industrialism, the
Employment of Women, the Rise of the Professions, the Labour Movement,
and the Migration of Labour. It will also recall the story of Education, Man’s
changing Moral Values, and the evolving machinery for the Communication
of Knowledge.

All prices are net
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